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---Upon commencing at 9:00 a.m. 

MADAM CHAIR: Ms. Kleer. 

WILSON EEDY, 

KARL SCHIEFER, 

GORDON R. CRAIG, Resumed 

MS. KLEER: Pilecight.. limsgoing to be 
focussing today on an excerpt from the Environmental 
Effects of Fenitrothion Use in Forestry. I just wanted 
to explain, Exhibit 762 which was introduced before 
contains parts of the same paper. There will be some 
overlap between this and the other paper, but I thought 
you should have the whole thing in front of you for 
purposes of this cross-examination. So at this point 
I'd like to introduce this because I will be referring 
ECelttethroughour. (handed) 

The exhibit which I have just introduced 
is entitled: Environmental Effects Of Fenitrothion Use 
in Forestry, impacts on insect pollinators songbirds & 
aquatic organisms, and I'll read the pages that are 
attached aseparty of this exhibit. 

| First, the general Table of Contents page 
(v), then pages 3 through 12 which are Chapter 1, then 
various excerpts from Chapter 3, page 47, 48, 64 
Chrough. 69) a/7a through sist oieandn9s.. 
I will also be referring to page 64 of 


the witness statement, so if you could have that in 
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Eedy,Schiefer,Craig 39422 


front of you as well. 

MR. CRAIG: Excuse me, Ms. Kleer, you 
mentioned pages 71 to what? I have up to page 69, and 
then you mentioned page 71. 

MS. 2KLEER: #°NOfeactually it was 77. 

MR. CRAIG: 77, yeah. The next page I 
have is page 95, so I'm missing whatever you require 
from 69 through 95. 

MS SSKBEERSSeOh;7 1 isee: 

MR. CRAIG: I have everything else. 

MR. FREIDIN: Perhaps the record could 
also indicate that it's published by Pesticides Issues 
Team, Conservation and Protection, Environment Canada, 
Atlantic Region and dated March, 1989. 

CONTINUED CROSS-EXAMINATION BY MS. KLEER: 

Q. Will my questions be addressed to 
you, Mr. Craig, or Dr. Eedy? Who is more familiar with 
Fenitrothion effects? 

MR. CRAIG: “A. Probably mysel#. 

OQ. DgAdsiena giit.. saNowlys you reter vat page 64 
to the 1989 review paper by Busby et al. That's Busby, 
Pearce and Mineau; is that right? 

MR MCASS LIDYe S642 of the witness 
statement? 


MS. KLEER: 64 of the witness statement, 
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Eedy,Schiefer,Craig 39423 
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yes. 

MR. CRAIG: Yes, page 64. 

MSGIKLEBR 2aSQOreeiese aMy QueStLOneis: 

You have referred there to a 1989 review paper by 
Busby, Pearce and Mineau; is that correct? 

MR. GRATGZeATeeYesy i haves 

Q. And the title of that paper is: 
Fenitrothion effects on forest songbirds, a critical 
new look. 

DRea EBDYonPA SiwActually Saccording to: our 
bibliography there's a White between the Busby and 
Pearce. 

OSeeAl ierightve@ilhay's finerstthen. 

MR eGRALIG #4) CAS 1GYes: 

O2 “And White #is “an author “of *that® paper; 
isetnatecorrecys 

Aw peihatiiscrrght, Sves. 

Q.- Now, this report. is published in a 
report entitled: Environmental Effects of Fenitrothion 
Use ein shorestiys evs ethatecorrecta: 

A. Yes. 

O.-wAnd thattireportvcontains a variety of 
chapters focussing on different issues and this chapter 
by BUCDUE White, Pearce and Mineau is just one of 


those; is that correct? 
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Nea hates connect. 

Q. Now, Chapter 1 of the paper: 
Environmental Effects of Fenitrothion Use in Forestry 
gives a synopsis with recommendations; is that correct? 

Aven Inat’ secourects 

O-eyAndsthattsynopsis is written by 
ErnsGy Pearce andsrPollock; mseatnaw correct? 

ASP Connects 

Q. So that there is some overlap then 
between Pearce writing Chapter 3 and Pearce also 
writing Chapter 1? 

Ree COLRbeCur 

Q. Okay. You suggest at page 64 that a 
number of reports cited by Busby, White, Pearce and 
Mineau have been criticized for lack of statistical 
rigor and study design. 

And that criticism as made" in=Chapter & 
of that report at page 6; is that correct? Perhaps you 
Can sturn, Cojsthart: inethevexhibict-. 

MS. KLEER: Did we give this an exhibit 
number, by the way? 

MADAM CHAIR: This will be Exhibit 1263. 

MS). (KKUBERicg eit hankeyou. 
iy ash LAT NOL eZ oe Excerpts of Report entitled: 


Environmental Effects of 
Fenitrothion Use in HORCSELY | 
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impacts on insect pollinators 
songbirds & aquatic 
organisms, published by 
Pesticides Issues Team, 
Conservation and Protection, 
Environment Canada, Atlantic 
Region, March, 1989. 

MS. KLEER: Q. And I'm referring here to 
the first paragraph on page 6 of the exhibit. 

MR CRAIG Se) AaeeYes* 

Q2 Now, that criticism astmadesinethe 
Same report -- or sorry, in the same paper, Chapter l, 
which concludes at page 8 and perhaps you can turn to 
pagews pwthat sdespite fthatielack oftstatreticalerrgqor: 

",...the evidence indicates that 

fenitrothion poses a considerable risk 

EOumaemgGuatonyesongbiurds and ecasts doubt 

upon the advisability of broadscale 

sprayingwotietenitrothion in forestry.” 
lsuthaty, correct? 

Ate tewclearsyfindscates that songbirds 
would be at risk as a result of spraying. 

Ones Andmthatwismdesputenthe! lack of 
statistical rigor that the authors themselves have 
noted? 

Ate Lhatisict nue’ 


OfaenDoOmtNemaulGniors#nobhalson,gosgongtolsay 


atapagemo, elf yourcankturnaback,@that: 
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Eedy,Schiefer,Craig 39426 
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iThel backe@of statistical rigonm in jthe 

study design is a recognition of resource 

constraints and that operational spray 

Priori tiresetook”™ precedence vover 

requirements of environmental study 

pProrocols 

LimVjusb*reading@ious Offpage ss, tie. top 
paragraph. 

As eYesputhat iusewhateitesays: 

Q. Well, would you agree that lack of 
Statistical rigor in general doesn't mean that one 
shouldi;discountiethemtresults fot sthe study, but thnaveit 
there is a trend observed one should go on and further 
investigate that trend? 

Bea cves; ethaters! true. 

Omersomlacke chiiscadtisticalwimoqon maieana 
of itsel— is notsomethingrtos@throw away amrepouteron- 

A. No, irt's not to be disregarded. 

Q. And you also state at page 64 at the 
bottom paragraph that: 

"The criteria for establishing negative 

effects were not clearly developed in the 

reported studies." 

Now, is that comment a summary of what 


was found at page 6 of Exhibit 762, or what we have in 
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Broncrolksusw Exhtbitel263, ‘or4#is that your” own=comment? 

A. I think we tried to summarize or 
Capturewtne@overal.| recognition-oL-limitingestatistical 
rigor and some of the confounding responses and 
whatnot. 

Oaniwellie= 

A. It's our summary essentially. 

Ofe Aen ght. Lets Look *ae* paragraph 2 
Onepage 16 of Exhrbavel263 feand il yust-read™parts® of 
atk 

A. Mm-hmm. 

Oven secondly -*diffaculty arises in 

establishing criteria by which negative 

effects are judged." 

And then they go on to say at the very 
end - and perhaps you will want to review the rest of 
the paragraph, but I'll just read that final sentence: 

"In exercising those mandates, the 

position has been adopted that 

environmental impacts which result 
inedirect; mortality-or=in’ the ioss: of 
producctonwolty wi dimrerandefish ares not 
acceptable." 

Would you agree that what the authors are 


doing is not saying that reported studies themselves 
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did not develop criteria but that they themselves, the 
authors .of thiswreport, gareghavingredvEkicurtye in 
establishing criteria? 

A. Yes, that's true. They identified 
that quite often these studies were conducted after the 
fact and sometimes in an unplanned way and trying to 
identify and quantify the effects on songbirds is 
difficult because of the behaviour of the birds and the 
inability to find birds sometimes. So it's just a very 
Gifficult evaluation to conduct; mandiethunk che, 
acknowledge that. 

Q. But aren't they saying that the 
difficulty that they have fisminvestablishingicriterion,; 
regardless of what the reported study said? 

Awe Thatestic vont. 

Q. Okay. But your study at page 64 
seems to suggest that the criteria for establishing 
negative effects weren't developed in the reported 
studies themselves, when in fact it appears that the 
authors are saying they themselves had difficulty in 
developing criteria. 

A. Oh yes, yes. 

Ove SOB St chaceme 

Atal vacknowledgeremiadesayeit “stsucaort 


One and half a dozen of the other. They both had 
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difficulty establishing criteria in the first place 
and, even having established the criteria, had 
dit cult yequantiavungmetiosesertects las: wel lk: 

Q. When you say they, do you mean the 
authors? 

fetes MMe kslie El. Beuklapane 5 

O- iInethegstudies;or the authors of this 
Overview summary? 

A. I would say the investigators of the 
various studies that were conducted, they just 
acknowledged that it was a very difficult exercise to 
Conducts 

Ove Perhaps) we cam turn topyoure last 
Sentence ton page 64: 

"Finally, there is acknowledgement that 

Leniurothion application ioractieesahave 

improved since the early 1970s which can 

Significantly reduce the impact on 

non-target species." 

Where do the authors of the report that 
we have been looking at, Exhibit.1263, acknowledge that 
fenitrothion application practices have been improved 
Since the 70s which then significantly would reduce 
impact on non-target species. 


In other words, is that your own comment 
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or Us; that something that™=thne ORS of the report 
themselves say? 

A. Well, we were referring to Exhibit 
162s 

Q. Which is at page 6. 

AY At™page Gz JF tnougnc vial was 
Ei De cael Zoo 

Ow eExnibit 762, comtainc eitemeoane 
excerpts as Exhibit 1263 with additional pages. 

A. You are referring to Chapter 3 of 
that larger report? 

OF Nop im veberrangmetorelapeer aad 
this point at page 6. 

A On.) (Well, "Our reLrerences = ily. 
reference is to’762, Exhibit 762 a I have to refer to 
thatetat le; 

I think what we want to identify here, 
and certainly there 1S"1informaciom 11, Chaprer 4) Clem uni 
Varger report, that indicates that particu tarl ys cine 
white-throated sparrow study documented effects after 
two consecutive sprays, for instance, within several 
days apart, and there is also reference in the other 
part of the chapter that indicates that fenitrothion 
was applied fairly regularly in these areas year after 


year, and that this use rate is no longer at the 
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same -- fenitrothion is no longer being used in the 
same frequency in effect. 

Also when we were looking at some of the 
other studies we were looking at the actual application 
Bateswand enéeresis -~-=sitis quite cleatathat® birdsi can 
be affected. 

It then goes to the question as to what 
the application rates were and how does that compare 
with the effect rates, and that is why we have 
indicated that care is required in the application of 
fenitrothion in order to protect these songbirds. 

But to my mind a lot of the effects 
observed could be related to the more frequent use of 
fenitrothion, and particularly in the same spray period 
one application several days after another. So it's 
HOCEIUSt vans engle application.29P4think@ehat 's *where 
there can be some difficulties. 

OVSSCUC wiotwtan Corrielthate thats, your 
comment, that's not the comment that the authors of 
this report make? 

I see nowhere at page 6 or anywhere in 
Chapter sglror SinefacteineChapter «3 4where, the authors.of 
the report themselves say what you have said; i.e., 
that they have improved and that will result in -- or 


Can) result Gingagsigni fitcantsreduction  inwimpact “of 
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impact on non-target species. 

What I'm getting at is: Whose conclusion 
are you stating; is that your conclusion, or is that 
the conclusion that was reached by the authors of 
Exhibityd 2632 

A. Well, in this casesitictprimaridy my 
conclusion based on the information that we gathered 
from Chapter 3 primarily, which was the more detailed 
technical component. 

Q. So you would agree then that the 
authors themselves haven't said what you have 
indicated? 

A. Well, I viewed their conclusions as 
one that indicated that if the exposure concentrations 
exceeded the effect levels there would be indeed a 
detrimental effect and they've certainly identified 
that, and that they cautioned against that. 

QO: Dum ssOury wuehey @caused against. ac 

A. Against high level use of 
fenitrothion, and -- 

Owe Wel bpaedicdm tethey gojvaylot farther 
than that; didn't they say at page 8 that they 
recommended that broadscale use of fenitrothion -- they 
cast doubt upon the advisability of broadscale spraying 


of fenitrothion in forestry based upon their review? 
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A. Yes, I'd certainly agree that they 
had concern about that, yes. 

Ovmeooes an loc morerthnanuconcern. Wasn't 
their recommendation that based on all of that -- the 
evidence indicates that it poses a considerable risk to 
protected migratory songbirds and casts doubt on the 
advisability of broadscale spraying of that insecticide 
in forestry? 

A. Yes. I don't see that they're 
recommending complete prohibition. I think they've 
indicated that there is considerable risk and there's 
increased risk and certainly they documented studies 
where detrimental effects were observed, and so that's 
what they said. 

| Q. Can you turn with me to page 95 of 
this exhibit which, for the record, is Chapter -- part 
OfsGhapter 3. One or the authorssof Chapter 3, as you 
have indicated, is Dr. Pearce who also wrote Chaprem.! 
Or contributed to Chapter l. 

Now, at page 95 at the very end there's a 
statement that says: 

"Now 1S an appropriate time to reassess 

PicelOlemciateteCnltgothiconewilsl play in 

Forest protection and-to turn collective 


attention away from that insecticide to 
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more promising alternatives." 

Now, that seems to be a fairly strong 
statement that's not just there's risk; would you agree 
with me? 

A. ses, thatts true seal salsomlook atucne 
beginning of the preceding paragraph and they indicate 
that “== they concludes than: 

"...whereas spraying of fenitrothion in 

the present use pattern might be 

acceptable on a small scale as an 
insecticide of last resort, there are 
serious doubts about the desirability of 

SuChean Insecticide aa 


I think they acknowledge - and this is 


the flavour that I Caugnti et LOMA: Bounce 


fenitrothion would only be considered acceptable as an 
insecticide of last resort and they are certainly not 
Supporting continuous and regular and annual 
applications. 

Certainly I would agree with that, but 
they certainly recognize that it might be acceptable as 
an insecticide of last resort, and so -- 

Q. On a small scale? 

A. Yes, small scale -- that becomes then 


a value judgment in how and when it's going to be used, 
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but I think they recognize that there is some value to 
it, but it has to be weighed very carefully and there 
PSs thateriusk ofedamage, andem@donit™ dispute that. 

Oreebuctedoneretheyethen go on®to say, 
they should reassess the role fenitrothion will play 
and turn collective attention away from that 
insecticide? 

Ape eS GhdtwSathelreimplication=for 
fenitrothion. 

OveeA Pini gohtl wr takesiteyou *—=— part sot 
your area of expertise is not surveying songbirds; is 
that correct? 

AS Blrues 

Q. Now, would you agree that one of the 
areas of concern that's addressed in Chapter 3 of this 
study is that there are methodological biases which 
consistently result in underestimation of exposure and 
impact? Is that part of Chapter 3? 

Agi te sae ilhat sat rueiriyes® 

Ole Weil, »pernaps, wescansturmrtore 6 in 
Exhibit 1263 which begins at page 64, and I would like 
to look more closely at that. 

Now, at page 64 with respect to carcass 
searches did the authors conclude that carcass searches 


aS a research technique are biased downward by such 
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things as scavenging, detectability and predation prior 
to death? 

AgepoThaths trues 

Q. Is that an opinion that you agree 
with? 

MRivwCASSIDY S'eWell7 we iedon “teknowewheruer 
he's in a position to answer that in light of his 
statement earlier that he said he's not an expert in 
Surveying songbirds, and I think we'd better 
clarification on whether that extends to this type of 
evidence. 

MR. CRAIG: I have had no experience 
concerning songbirds or looking for carcasses or any 
retrieval methods. I have read what is in this section 
of ‘the ireporti, but witdthave #tosbow @to etherr #expertice. 
I don't have equivalent experience in this area. 

MS\. oKUBER¢ QO. JALPSrigqher@=betr Ss =turn 
back to page 95 for caimoment,. “and “we will “Vook at the 
fourth paragraph on ‘the! left’ side “and I'll read it into 
the record: 

"One of the most disturbing aspects of 

all the evidence gathered to date is 

that, as repeatedly discussed in this 
review, most methodological biases 


consistently result in underestimation 
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of exposure and impact. That may not be 

a concern of fenitrothion use was 

occasional and small scale. The problems 

specific to large insect control 

programs, which strive to deliver a 

chemical to large areas witien a short 

period of time, make risk assessment even 
more complex." 

So what you*re saying is that you can't 
comment on any portion of methodological biases because 
of your lack of experience in that area? 

MR. CRAIG: A. Well, I understand what 
they're saying and I can understand why they're saying 
what they're saying, but what I'm also saying is that I 
can't comment on the support or non-support of success 
of that technique based on my non-existent experience. 

I can only agree that they've had these 
difftreulkties and they can't generate the kind of data 
that they would like, and I understand the statistics 
of data generation and the need for that kind of 
database in order to draw concrete conclusions, and I 
Can appreciate the limitations that they experienced by 
not being able to generate the database that they need, 
SOLie: 


MR. CASSIDY: And I would advise Ms. 
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Kleer and the Board that it will be my client's 
position that this witness has not adopted that and, 
therefore -- because he does not have the expertise 
and, therefore, it would be encumbent upon her or any 
other party who wishes to establishes that 
underestimation to put in Ree Ob Ene tr sown ato 
establish that fact, since it's not been done through 
the mouth of this witness. 

MS se KLEER syO SemDr aikedy, 1s. bhis 
something that you have experience in? 

DR. 4EEDY papa esol eneaklyoghndveinot 1@ 1 
presume what you're getting at is that if you went out 
and tried to count the bodies of birds on the forest 
floor that some of these may have been eaten by 
predators or something like that. 

QO. ~Buiy youtre wnotis-— 

Aw: emMenotijso, sume jabout thatwexact 
paper anyway, I haven't read the whole paper. 

QO. Are you an expert on brain 
cholinesterase activity? 

A. I know what it means or have done 
work associated with cholinesterase activity, yes. 

One SO you Navewactuaiiivas —— 

Ane feel contidentwing discussing 


cholinesterase activity and fenitrothion porsoning. 
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Q. Now, brain cholinesterase inhibition 
has been one of the key areas and one of the most 
controversial areas studied with respect to 
fenitrothion on songbirds; is that correct? 

AS Slethink theslaboratoryework@that was 
conducted was very clear, that increased exposure would 
reduce the cholinesterase activity in birds. 

Q. There have also been field studies as 
well though? 

A. I think the difficulty had been to 
connect the reduction of cholinesterase activity in 
exposedmbirds#toseffectsuinkthesfineldslial think *that is 
the relationship that has been difficult to develop. 

Opeesutgdovtheygnot saoehavestheyenot 
performed field studies where they spray an area and 
then they go and collect birds-- 

AY sThat's trues 

Oma and mon ueoneion brain 
cholinesterase? 

Meee lod mas@ouirtre snight. 

Q. Now, your review doesn't deal with 
the controversies that surround this area; is that 
COnreck:. 

Aaa No weadvdn! this Wer didenot;? no. 


MADAM CHAIR: Excuse me, Mr. Craig. The 
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Board has received evidence a very long time ago about 
the Busby study, and I thought at that point we had 
received some evidence to the effect that in order to 
test the brain cholinesterase you had to kill the 
songbirds. 

MR. CRAIGs*8@hatisecrucs 

MADAM? GHATR TS SAnd ierhinkwatl’ thats Dorie 
one of the issues that was discussed was how 
large-scale these experiments could legitimately be 
undertaken. 

MR. CRAIG: Madam Chair, from what I've 
read I understand that some dead birds were collected 
and’ one of the difficulties there is "that the 
cholinesterase activity decreases even further and, 
therefore, you get increased error in measurement just 
because the animal is moribund or dead. 

MADAM CHAIR: Yes. 

MR. UCRALTG™ “So tne suisstemisce esse vital 
and that is a problem, and part of the difficulties in 
that laboratory to field relationship, in developing 
thats elawronshin. 

MS. “KLEER © Ov -Are™vyourtamrrvar with the 
work of Mineau and Peakall that's referred to at page 
i] ofethisiExhi bite i637 Sthace the magnitudes or 


cholinesterase depression may be underestimated by 
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including birds that are not yet affected or birds 
recovering from cholinesterase exposure? 

MRCS GRAIG: aA See Yes; i immefanitianewith 
that argument, yes. 

Ocoee lSachat ineyourmopinion: asreal 
collection bias? 

A. Yes, sit would be.just because of the 
dynamics of the response because the animals can 
recover from cholinesterase inhibition, and as they 
Pecover,, sOlLcourso me toateinhi bition levelawiellereturn 
to normal and the effect will be considered to be less 
if one measured at different times after -- and longer 
periods of time after exposure. 

Q. So do you agree then that even if 
birds are collected with cholinesterase inhibition 
levels, despite the problems that exist when doing 
these kinds of studies, and the level of cholinesterase 
inhibition is something less than 50 per cent, and you 
don't see any behaviourial effects or you don't see any 
CLeproductive wefLlects;, thatathateingitselfedoes)notetel I 
you that there may not be behaviourial or reproductive 
effects, negative effects that you can't monitor 
because of the birds that you collect? 

Aen DOE ee dtd teciatebtodow you 


in your logical progression. Perhaps you could go over 
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as bDit@ateaytrme. 

OF PAlT right. “Well; youraamitteamrhat 
there is a collection bias. 

Ares? 

Q. Okay. Now, given that collection 
bias you're not»™going to collect al wine Dirds thac 
have the greatest level of brain cholinesterase 
imhibitrvony is/’that correct 2 

Aw Welly no, -absolutelyeanotyyouraren (it 
going to collect all of the animals that you want in 


any case f= "There rs"aedifracikity collecting antmace 


Eirst ly. 

Q. All right. And if a bird were very 
affected-- 

AS Yes 

Ov “witha nign=leyvebeor brain 


cholinesterase mhibition, rsert true that observed 
effects in the lab indicate that they stay back, they 
Pectreat "tor corneve, that they don't move essentially? 
A. I think those were some of the field 
exercises they conducted. 
Q. Okay. So in the field that they've-- 
A. Yeah. And there were some 
behaviourial changes noted in laboratory exposures as 


well. 
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Ureeee dvi ikestoe turn CO" page 6480F ene 
witness statement, to your fourth paragraph, and I'11 
read it into the record: 

"Many of the bird species studied by 

SCPraAyeCUrai my inwart 98) LeEDOrtl, ce 

TiwScoGland, are=Ssimilar to or related to 

Spectesmreoundwanwontavio forests. On the 

basiSeoretheshusbyectwal. =... a whitch you 
reviewed earlier in your witness statement, "...and the 

SDrayecced lees eudteas, 1b appears that 

fenitrothion use in Ontario in accordance 

with authorized procedures will not 
result in exposure concentrations that 
will adversely affect songbird foraging, 
nesting, rearing or Territorial 
behaviour." 

Now, you've only reviewed two studies to 
reachy thatwtconeciusions There sare’ alot “of “other 
studies out there; is that correct? 

A. Yes, I suppose we've certainly seen 
in Chapter 3 there are a lot of other references, yes. 

Ore Welly how can you make that —- that's 
a very broad based statement or a broad opinion to 
reach based upon just two studies; would you agree? 


A. Well, we looked at the studies that 
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would contain some clear indications of ae iene 
rates and effects and that was one of the things that 
we were trying to focus on, and we realized that 
Clearly fenitrothion at higher than threshold effect 
levels would indeed have an effect on songbirds and 
that some of the studies reported did indeed exceed 
that threshold and, therefore, it was not surprising to 
see those effects. 

SO we wanted to then focus on studies 
that dealt more closely with the approved type rates 
and we found that the approved rates are virtually at 
that threshold of effect, and so that's why we arrived 
at that conclusion, that the threshold effect 
information that we had coincided with the approved 
rates. | 

I think we wanted to identify that 
there's -- that the application rate is indeed close to 
that effect and requires clear application and 
certainly we agree with conclusions that fenitrothion 
would be an insecticide of last resort. I think that's 
what they mean; isn't it? 

QO.. Onva,smalimiscal ey 

A. Yeah. Well, they also mentioned a 
small scale, but that to arrive at that situation, to 


my mind, would require a number of value judgments to 
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determine whether or not one would proceed with that. 

We're saying based on the toxicology data 
that we have the approved rate is very close to that 
threshold jeffect@léevel; stherefore;, it requires special 
Gatesgandvattentionsin its application. 

Q. Now, you've referred then to these 
two studies to reach your conclusion. Are there other 
studies that you did not refer to to reach your 
conclusion that also relied upon typically applied 
rates of fenitrothion? 

Are you saying that these two are the 
Only two studies that exist? 

A. We felt these two were the most 
relevant. Now, there is always a lot of literature out 
there. There might be some more studies, but these two 
we felt were relevant and important to arriving at the 
conclusion that we did arrive at. 

MADAM CHAIR: Excuse me, Mr. Bee With 
meSpEeCctetonthismconclusion of using fenitrothion 
carefully in some way, that conclusion is reached 
SOlelye On thes Dasispotei ts vettlectsion songhbirds+or its 
potential effects on songbirds? 

MR. CRAIG: No, with regard to songbirds 
there is a limitation, a recognized limitation. 


MADAM CHAIR: Are there areas of the 
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undertaking where you don't have songbirds? 

MRP "CRAIG?" el would doupte 1c. ereacusdt 
know. 

MR CASSIDY 2s” Maybe Dr. Eedy... 

DR. EEDY: No, I think you'd have 
songbirds pretty well throughout the undertaking, 
different species and different numbers, that sort of 
Chong. 

MADAM CHAIR: Generally songbirds are 
affected by fenitrothion regardless of the type of 
songbird as... 

MR. CRAIG: Different species would have 
different sensitivities, Madam Chair, but I think in 
the cases of these studies the focus would be on the 
more sensitive species. I mean, obviously effects were 
observed and in that broadscale community response, 
obviously the more sensitive species would be the first 
Co> respond: | 

So, yes, there are different 
sensitivities among species and in reported studies 
where there were applications and no deterimental 
effects observed, then I would suggest that even the 
less sensitive species were not responding as well as 
one could determine. 


MADAM CHAIR: With respect to what you 
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just said about the approved application rates being 
closestosasthreshold—— 

MR. CRAIG: Yes. 

MADAM CHAIR: --or providing a threshold 
effect-- 

MR. CRAIG: Yes. 

MADAM CHAIR: --you still believe that 
there are ways in which fenitrothion could be applied 
with some safety to songbird populations? 

MReeCRALG = 8" tedonwteknowskthat ehican 
comment on the methods of application. What I would 
say from a toxicological perspective is that it would 
be important to not use any more fenitrothion in the 
application than was necessary to do the job and, 
obviously, fenitrothion would be used in -- to combat 
an insect infestationvand twould think ‘that this would 
be a major threat -- this infestation would be a major 
threat to the wood resource and, therefore, a decision 
would be underway in order to decide how to combat that 
infestation. 

And what I'm saying is, in the 
application of fenitrothion, if that were the 
insecticide of choice for this particular set of 
circumstances, that the threshold response of in this 


case songbirds is very close to the approved 
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application rate and that there isivery little’ margin 
LORReICOTe 

MR. MARTEL: @paisethas, coincidental thac 
one issclosesto, the other;eorne, 

MR’. CRAIG: | ledon te knows ites 
coincidental I guessein thesquandmplan Of thasworla. 9 
don,t «know, (Dathink-thatiseiustetnesway itouns ew a Cia tes 
just the where the sensitivity of certain songbirds 
falls andsitsiclosehtcdthat appliicartiiconmeenceneratacns 

SO 8bedon 't swantatomstray vento Gather 
areas, but it seems to me that there would arrive a set 
of circumstances that many considerations would have to 
be brought to bear as to what would be used and how and 
when and where, and songbirds are sensitive to 
fenitrothion and there is not a great deal of margin 
form @uror ian ats, application: 

MS. KLEER: Q. Now, you've said that you 
can’t comment on methods of application; is ‘that 
cOLrect? 

MR. CRAIG: A. I have no idea how -- the 
way it is done. 

Q. All right. Do you have any expertise 
at.all.in, the) area offhows tar they pesticide aid. 
migrate, depending upon the type of application method, 


out of the area which is intended to be sprayed? 
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MR. CASSIDY: Well, that was the subject 
of the last Panel 8 I believe, the previous Industry 
panel on pesticides which Ms. Cronk handled. 

My understanding is that panel dealt with 
whole question of efficacy, effect, et cetera. Drs. 
Carrow and MacCormack were present, so I am not sure 
this is the proper panel for that question to be 
raised. 

MS. KLEER: Well, I'm afraid that we must 
look at the comments that are made by Mr. Craig at page 
82 with respect to buffer zones. 

Cree ande Ee yousw ibe turn Reoethatyin ithe 
witness statement you have concluded at page 82 at the 
bottom there that: 

"The spray buffer zones and other 

conditions imposed with Ontario permits 

for pesticide spraying given the general 
amount of persistence of the pesticides 
in use are adequate to minimize both 
transported pesticides out of spray areas 
and non-target effects inside spray 
areas." 

Well, isn't that a comment about the 
validity and the worth of the buffer zone? 


MR CRAIG :8@OfA).07 Yes, ibhateiis) al-comment on 
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the buffer zones, yeah. 

Q. Well, do you feel qualified to make 
those kind of comments, given your lack of familiarity 
with application methods? 

A. Yeah. What I was referring to in the 
case of the buffer zones was whether or not the buffer 
zones would offer by necessity an additional level of 
protection, particularly in the areas of aquatic 
resources in this case. Well, that was one of several 
cases, but that is where I would see buffer zones. 

Obviously from other discussions buffer 
zones — and in this document - buffer zones are 
identified in the context of aquatic needs PEIMarily is 
my understanding and, therefore, with regard to 
insecticides we have discussed the needs of buffer 
zones and by and large we've indicated that it is not 
essential to have buffer zones alongside of recelving 
waters in case of insecticides, buffer zones would 
provide additional safety into what is over and above 
what is already available as a dilution effect in the 
receiving waters. 

But that sono to say tha purrer zones 
are not required for other reasons and, as Dr. Schiefer 
has indicated from the fish habitat perspective, buffer 


zones would be required. 
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Q. But can you comment on what size of 
buffer zone would be required given that you do not 
have any familiarity with application methods, so you 
don't know how far it will go? 

A. What I'm saying is that provided 
Chater Fethe@insecticideminethis:caset can: be oe 
From the edge of the receiving water; that is, outside 
of the receiving water area, no further protection is 
required because there is a degree of protection 
available in receiving waters through dilution. 

So on that basis I would say that buffer 
zones are not an essential component to insecticide 
applications and, therefore, if a buffer zone is 
required for any other reason, then that only provides 
addmtronal@reduetion of risk of exposure S7?fhat's all 
I'm saying. So it doesn't matter from my perspective 
how many metres, feet or centimetres are offered for 
other reasons. And once again, I would say it would be 
valuable from the perspective of applications to limit 
entry of insecticides into water. 

So it doesn't matter to me how the 
insecticide is applied, it's not an area that I know 
anything about. I haven't got -- I've got no idea. 

MADAM CHAIR: So is your comment only 


with respect to the protection of the aquatic resource? 
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MR. CRAIG: In general, yes, that's where 
a lot of my focus have been, although we also discussed 
direct and indirect effects on mammalian species that 
would be in the timber area, and there are other 
considerations there. 

In the case of songb araee for wnstance, 
we have said there is -- and fenitrothion, there is 
that risk that if the application exceeds approved 
rates there is a sensitivity. 

MS..g KLEERAs Og LiMigseCr ag yavoaven your 
comments about your lack of familiarity with 
application rates, are you saying at paragraph 8 on 
page 82 that Ontario's spray buffer zones are adequate, 
Or are you just saying that buffer zones in general are 
adequate? 

A. Buffer zones that have been proposed 
are adequate to protect the aquatic resources from my 
perspective. 

QO. * Buty howecan@you" say2that+at you, don't 
know how far it mightwedrift cutsadeporva, bufter zone —— 
Sorry, outside of the intended spray block? 

A. Well, I'm also saying that the size 
of the buffer zone is providing additional -- any size 
of buffer zone is providing additional risk from 


exposure of the aquatic system. 
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So given that there is a need for buffer 
zones for other reasons, for instance fish habitat 
protection, I would say really I have little -- I have 
no other need of buffer zones, I have no need for 
buffer zones from the insecticide perspective. They 
may be needed for something else but not for 
insecticide protection of pecan ainta waters. That's 
what I'm saying. 

MR. MARTEL: What about surface waters? 
Let's say people in the woods, they use -- they drink 
directly from a body of water that without their 
Knowledge has been sprayed. 

MR. CRAIG: Yes. 

MieMARTEL Seplomthiere aapossibility of 
effect on people? 

| MR ZEBCRATGl We Llg-— 

MEP eMAREE Ee SOnedocsmi tC Gd lutessoequickly 
lial taser 

MR. CRAIG: I'd have to compare human 
toxicology data with concentrations, but let me say 
from other experience on other toxicants, if a toxicant 
present in water is safe for fish it's safe for people, 
because in the development of Water Quality Guidelines 
for the Province of Ontario and for the International 


Joint Commission - and I'm involved inevoOuhmol Baniose 
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exercise - humans are typically much more tolerant of 
any toxicant that would be in water than are aquatic 
orders, much more tolerant. 

So if fish and invertebrates can survive 
exposures, then it would be too much less of a drinking 
water limitation. 

MS. KLEER: Ow a Mrs Crag, *yOULeconment 
at page 82 about buffer zones and their adequacy to 
minimize transport out of spray areas and non-target 
effects, does that relate at all to the buffer zones 
around human habitation, or are you simply limiting 
your comment to buffer zones that are put around water 
bodies? 

MRe CRAIG: A. = lL wasefLocusingsen water 
bodies primarily in this regard. 

Q. Now, there's been a lot of focus on 
the level of application and how that affects the types 
of ‘effects=that you expect to find anetne tierce 

Are you aware of any studies which 
document over a broad area that has been sprayed what 
the actual ileveltof tdepositvog"the pesticide is in a 
variety of areas across the area that has been Sprayed? 

ACerel. Menotwreadrlyeapparent of “tiatwa nd 
think I know what you mean. 


Ov. Wouldn't that be important 
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information to have though to determine what level of 
effect you could expect, because even though you had an 
application rate of 210 grams per hectare-- 

A. Yes. 

Q. --that may not, on the forest canopy 
Or on the apvenud. result in an even rate of deposit, it 
might be heavier in one area and lighter in another 
area. Is that something that you could comment on? 

AmeNel lebadainglceqoes, to, @mwithink, the 
methods and techniques of application and the success 
of various application techniques on delivering the 
product and that is not an area that I have any 
Eamoliarracyawilch. 

I've been focusing my attention on, given 
an application rate reported in the studies and 
measured in the environment, either water -- well, 
primarily in water in the cases that I focused on, but 
I have relied on the reported application rates and, in 
some cases, measured concentrations in the field. 

I view the method of application and the 
successfulness of delivering that application in the 
Field as somewhat a separate area of expertise and that 
is not anything I'm familiar with as to what that 
ancdese would be. 


Q. Okay. But it would be important for 
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you, from a toxicological effect perspective, to know 
what level of application resulted on the ground? 

Awe sOn yes, 1 think that s crierca lace 
know. 

Oi Alri gnt. 

Ane There Ss" 4 Confirmation oroceqauremt 
think inherent in the... 

OR ESOL LY pedir. 2 

A “AV confirmation. —3) think®you need to 
know what the concentrations are in the area delivered, 
so that's what I've used to estimate the effects. 

Q. I have know further questions. Thank 
you very much. 

MS. KLEER: Thank you very much. 

MADAM CHAIR: Thank you, Ms. Kleer. 

Mrs "Frerdrir2 

MR. FREIDIN: I need a few minutes to 
move my stuff. 

MADAMPCHATR” "Mr # Cassidy 9. =just cCoOundeda 
design flaw in the binders. We've labeled the front -- 
we've labeled the plastic sleeve with the number, but 
alimmy pictures: Lelie outs 1 don catave any numbers on 
them. 

MR GCASSTD ie i pe sure tonadv1sasMas 


Cronk who devised that design and inform her that at 
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the next hearing we're going to have to change the 
design. 
Would you require our assistance in 


getting it reorganized? We'd be pleased to do that. 


39457 


MADAM CHALR: 4nNon .eMre, Martel's esbrnder ies 


in perfect condition, so we'll just match. 


MR. CASSIDY: I hope that doesn't reflect 


their use. 


MADAM CHAIR: I won't tell you what I've 


been uSing this for. 


MR. MARTEL: Mine hasn't been used for a 


doorstop. 


MR. GASSIDY:» ITieat any time we can be of 


assistance in organizing those, Madam Chair, don't 
hesitate to ask. 

MADAM CHAIR: I think we can handle it. 
Thanks, Mr. Cassidy. 

MRee CASS LD YeumsA lala might . 
CROSS-EXAMINATION BY MR. FREIDIN: 


OOK AVgenM te Chat ogeerle thinks Iviidegs Dart 


with you. You made the comment in your evidence that . 


in relation to B.t. that it doesn't degrade like a 
chemical, it is a ubiquitous material and under ideal 
conditions can persist for a long time. 


Can you establish what you mean by it 
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being ubiquitous and why it is ubiquitous? 

MR. CRAIG: A. I have indicated it was 
ubiquitous in that members of that -- or that bacteria 
can be found in-the environment in general, albeit at 
typical low concentrations. I don't know what those 
concentrations would be, but I would anticipate that 
they would be at some very low detectable level, some 
very low background level and, obviously, the 
application of that agent as an insecticide is 
conducted to increase that level of concentration so 
that it becomes insecticide active agent. 

So that is what I mean, and I would 
anticipate that after it would kind of drop back down 
to that background level. 

QO. eYouralso saideenatwunder wdeal 
conditions it can persist for a long time. Were you 
talking about the persisting at a long time at the 
application rate or sort of at its natural level? 

A Pol wOuULGe Se Wwhaterlemeanwd Sacia ters: 
would be -- that under ideal conditions, and that those 
conditions would be temperature dependent, moisture 
dependent and nutrient dependent, and that levels of 
B.t. could be measured at a higher than background 
concentration and there will be some concentration 


between background at a low level and the higher 
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application concentration, I would expect some general 
dilution through time from the application 
concentration. 

Q. Does sunlight have an effect on B.t. 
concentrations? 

Ree One Caceca kim ottouand. 

Oe ei Ne OUnerayvOLlasy sit VOULappLVettmas an 
PnSecitucide, at isemysineormation thatisunlightywiliocin 
Fact cause there to be a reduction in the 
concentration. Are you able to confirm my information 
as being correct? 

A Meme reidin;e ican! taconfixrm that 
specifically, but I do know that ultraviolet radiation 
is a disinfecting technique, it does kill bacteria; 
b.t. are bacteria and ultraviolet light is available in 
the open field. I would suggest that that would 
have -- that could be a cause of degradation. 

Ole lal Many Olle 

Dee eecaneescontiim thataspeciutically. 

Oseenlimrionte. Couldavotilreten woppage 
78 of the witness statement, please. 

Ave Yes. 

©; Lcem No. sl, states: 

pLnembacterlalwinsecricide Bat. k.ais 


innocuous to most aquatic invertebrates." 
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An ves. 

oO; Can you ‘confirm’ for me that Bt. kee. Ss 
the only variety of B.t. which is applied for forestry 
purposes in Ontario? 

A. That is my understanding, yes. 

Oo Andwam “I Correct thal Beteigs which 
rs not used™for* forestry purpodes, scan atrect 
mosquitoes and black fly larvae. 

A. That's also my understanding, yes. 

O. “That Bet. kes which Ws used ror 
forestry purposes does not have a similar effect? 

A. Yes, that's also my understanding. 

Q. Now, the evidence in the hearing, Mr. 
Craig, to date is that 2,4-D can be used two or three 
times on the same area over a rotation of a particular 
area over a particular area. What is the half-life of 
24-D? 

A. Well, we've identified that 2,4-D has 
a nalft-Mite "or 50 perecent Oleite waa disappear ina 
variety of time, we mentioned from days to several 
weeks in general, and that really depends on the medium 
that is being monitored or -- the medium that's being 
monitored, we measured air, soil and water. 

Typically increased temperature, 


increased humidity or moisture content in soils as well 
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as bacterial communities that will ae One = wilt 
break down the 2,4-D will go to reducing the 
Concent rartonsctkmthat S0@permcent point. 

So that's our conclusion from the 
literature we've reviewed, and typically it's from days 
to weeks. 

Oe) TEER YOUsaDD lV vo= emeeyoughave three 
applications of that insecticide, and let's assume now 
that they're one year apart as opposed to be spread out 
over a rotation of the forest-- 

A. Yes. 

Q. --would there be a basis for a 
concern re additive effect in those circumstances? 

A. No. I would anticipate by the next 
application; that is, one year after a ancamene 
application, that with a 50 per cent reduction of 
several weeks, for instance, there would be adequate 
time for 2,4-D to reach non-detectable levels at the 
next spraying application. 

Oe eunank wyoule Canevoustunns Lompager 22 
of the witness statement, and I refer you to the 
section entitled: Environmental Persistence. 

Deel eS. 

Oo= And#yeuemay recall MreeCastrnil ba 


asked you some questions about the second sentence 
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which says: 

"in other words,, a=compound.jn. ,eandene 
was talking -- that led to some questions about 
Synergistic effects, you defined synergistic effect in 
your evidence and contrasted that with an additive 
effect. 

Are you aware of any evidence that there 
are adverse synergistic effects from glyphosate and 
2,4-D being applied in the same area? 

A. I'm not aware of synergistic 
interactions. 

Q. “With the: half=id fey of8@e4-peand 
glyphosate, is there any time period within which the 
two compounds would have to be applied to be concerned 
about a possible synergistic Sprevaae 

You indicated you're not aware of there 
being one, I'm asking a hypothetical question: Based 
On your knowledge of what the half-life of those two 
chemicals are, is there any time period within which 
those two compounds would have to be applied in the 
Same area for you to have a concern about even a 
possible synergistic effect? 

A. I'm not aware of specific evidence, 
but I would anticipate that if the time period between 


applications were equal to two half-lives that any 


Farr & Associates Reporting, Inc. 


Eedy,Schiefer,Craig 39463 
cr ex (Freidin) 


combined effect would not exceed the effect by either 
one of the individuals at the time of the original 
application of one or the other. I don't know, that 
may not be very clear. 

Oweelhats¥clearsto mewand® that’s Ssfine. 
Taankesy.oue 

MReMARTEL Ma Dosyoutwant to run that one 
by me again. 

MReeERELDINsae hates ces 

MR. CRAIG: At time zero when the 
herbicide is applied there would be a natural decay of 
concentration and if a second herbicide were applied at 
some point after and there were also a natural decay, 
if the second herbicide application was at least two 
half-lives after the first - so that would mean that 
the residual should be something around 25 per cent, so 
1eewould) govlrommanhundredmto50.,eehal& of that again 
would be 25 per cent of the original - then the second 
herbicide would appear at the hundred per cent 
application rate and it would start to decline at the 
Same time as the first was declining. 

So that any interaction I would say could 
be assumed to be additive; that is, whatever the 
residual effect ~ if there is any at that stage because 


it may be below the effect concentration - but any 
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additive effect from the first would be minimal in 
addition jtojthessecond andy;floficoursée, Sit woulld@start 
declining. 

So as the first declined past -- 
approached and passed the threshold level, it would 
have less additive effect and maybe even no additive 
effect =ol 'muspeaking onvattheoresi cal sbasism-) tourna 
application of the second herbicide which also begins 
its decay period. | 

That is why I would suggest that 
application of a second herbicide at least two 
half-lives after the application of the first would be 
a reasonable time. 

MR FEREIDIN 35 ORG Sor Gyaesus ee puGeing 
some numbers to the hypothetical. If you had applied 
2,4-D and 2,4-D had a half-life of let's say a month. 

MR. CRAIG: A. Yes. 

Q. If you waited two months and then you 
went and applied glyphosate, you wouldn't expect a 
synergistic effect? 

Ain) That “seit rue.ss That “oy probaba yey 
understanding. 

Q. Yes. Okay. Your Exhibit 748, page 
18, second paragraph. 


A. Yes. 
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QeeeMreeCastriltlreasked you, oreread to 
you the sentence in the second paragraph -- the second 
last sentence: 

"Conversely, in ponds, lakes and 

reservoirs residues of 2,4-D per se were 

detected in water as much as six months 
after treatment." 

He suggested: to you that that was 
evidence that 2,4-D was persistent and that, in your 
view, does that fact alone establish the point that 
2,4-D is persistent? 

A. No. I believe when we were 
discussing this point we focused on the residue 
component. Residue would mean that the compound would 
be present at a concentration above the detection 
Capabilities of the instrumentation at least. 

So the persistence -- to determine 
whether a compound is persistent, I would look at the 
half-life most definitely and one general definition 
that we've used is the one proposed by the 
International Joint Commission that a persistent would 
be considered persistent if it had one characteristic, 
being that it's half-life was 8 weeks, at least 8 
weeks. 


Ote Okay’. 
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Ace WANG. ee 

O.eSOULYs 

A. So that would be one factor, and I 
would look at some other considerations, there's two, 
for instance bioconcentration factors and 
bioaccumulation. 

O.smsooqthegtact#thati something is 
detectable, that a chemical is detectable in the 
environment six months after it was applied doesn't 
mean that it's persistsent, that all by itself? 

Ae SNOT thatralionesdoesBnotiqualifty 1t as 
persistent. 

Q. Can you refer to page 39 of the 
witness statement, please. Penhapsm@yougcoutdratsoy have 
Exhibit 1234, which is the report dealingewithsBritish 
Columbia that Mr. Castrilli referred you to, and 
perhaps you could open that at page 46. 

Now, Mr. Castrilli referred you to the 
first sentence on page 39 of your witness statement 
under the heading 2,4-D which says: 

"Significant direct toxic effects on fish 

ane, exceedingly. uniak elivyitto mccurmas a 

result of 2,4-D applications in timber 

management." 


He then referred you to page 46 of 
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Exhibit 1234 where there's reference to British 
Columbia not using 2,4-D ester to any extent and that 
the amine formulation of 2,4-D was used. 

Are you aware, Mr. Craig, of the type of 
competition in terms of species and amount that the 
forest industry,.faces in-~British.Columbia? 

A. The species competition? 

Q. The species, the type of species of 
vegetation that are causing competition problems in 
British Columbia? 

Pie Nero 

Dee KcLy 

Neat ghavyeanoeLdear or that’. 

Q. All right. Can you advise whether 
differences in the species of competition that one is 
concerned about and wants to control and the number of 
different types of vegetative species that you're 


trying to control on a particular site can affect the 


efficacy of any particular herbicide? 


A. That would sound reasonable to me, 
that the different formulations of herbicide would be 
more effective on different species. 

Oeie Alien ghteagel was-going@tos== 

Age tedonstcknow which s-siwhate the 


relationships are, but it makes sense. 
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Ove ATI right. | Heteme just? out aenumber 
of propositions to you and you can tell me whether you 
can agree with them. 

THISYrsemy  MneEcEmMation, «1 “want? Lowsee 
whether you can confirm it, that the competition of 
prime concern in British’Columbia*is red alder, if you 
can answer yes or no. 

Ave FP don’eekiow et itate 

Q. That the number of species of 
competition of concern in British Columbia is fewer 
that in the area of the undertaking? 

A. JI wouldnit*know that either. 

Q. That the red alder that I réferred to 
is a tree species and not a shrub? 

AS [het "sounds: right. 

Oe Okay, tnat’ seine. 

AS VNOt being-a horticurturist © wouldn'+ 
stake: my -reputat?on on! "it. 

Oo eihat wr British columora theyedeal 
with the red alder situation by cutting into the tree 
and applying herbicides manually? 

A. Being a tree, that makes sense. 

MR. CASSIDY: You're stuck with that one, 
Mr... Freidin. 


MR. FREIDIN: I'm not sure I understand 
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that. I'm not sure why it makes sense that it's 


manually wet gph s)a tree; (but b'minot sure “anything 


‘turnswon fet. 


MADAM CHAIR: I'm not sure you're going 
to get a useful answer out of this question, Mr. 
Prelding | 

MR. FREIDIN: Well, no, I'm just 
atbvenpinigy! toy 

MADAM CHAIR: Are we getting around to 
wildlife and aquatic resources. 

MR. FREIDIN: We will be. 

MR. CASSIDY: Before the break? 

MADAM CHAIR: About five minutes, Mr. 
Freidin. 

MR. FREIDIN: Q. The evidence by MNR and 
Industry in this hearing is that 2,4-D is applied 
aerially in Ontario and that such method of application 
is an essential tool. 

Can you advise whether 2,4-D amine is 
registered for aerial application for forestry in 
Canada, and I'm asking this question because Mr. 
Castrilli had lots of concern, it appeared, about 
whether 2,4-D amine was used or 2,4-D ester was used. 

Can you advise whether 2,4-D amine is 


registered for aerial application for forestry in 
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Canada? 

MR CRAIG: ."ia0 Tot not tentiirely teertain- 

QesAll right. Sovi'm vel lingeyeu its 
my informations that lit "si note Mevoul re tinabile bo scontirm 
that at this time? 

A. \»l can’t comment’ on shawaync, 

On FALL rghiee Cansyou advise whether 
2,4-D amine is effective when applied aerially? 

A. Again, I have no specific knowledge 
relating effectiveness to mode of application. 

QO... WADL righter Now, vyou had a discussion 
today about buffers. 

A .Jinves 

Q. And Il understood you to Say ‘that 
buffers are not necessary for protection of the aquatic 
environment from insecticides. 

A. Yes. 

QO.) ALL right... But you" didGesaye that 
buffers were necessary to protect the aquatic 
environment, and I take it from that you meant to 
protect habitat such as described by Dr. Schiefer? 

A. Seves7ethat cecorucecw 

Q. All right: And again, could you 
explain the reason why you don't believe that buffers 


are required or are essential to protect the aquatic 
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environment from the effect of insecticides? 

A. Primarily because of the -- this is 
premised on the fact that the application rates would 
only be the approved application rates, so they have to 
be approved. 

O.mamigh te 

A. Because as we discussed in other 
evidence another time, if those approved rates are 
exceeded there is an opportunity for damage. So the 
application has to be limited to the approved 
application rate, firstly. That then limits the 
concentration that is delivered to the surface and, in 
this case, I considered the surface of a receiving 
water. 

Based on the application rate, that then 
allows me to calculate a concentration in the surface 
layer of the receiving water, which I considered the 
first 10 centimetres which essentially allows us a one 
litre dilution and then I considered that for every 
metre of depth there would be an additional 10-fold 
dilution which is essentially another full 10 litres 
down, and that if the surface water were moving, there 
is the opportunity of dilution from upstream sources 
and the rate of movement -- an increase in the rate of 


water movement increases the rate of dilution of clean 
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water upstream. 

sOvall lof. those: factors#go ite lowering 
the exposure concentration which, in the cases that 
we've identified, reduce the exposure concentration 
below effect concentration. 

QO. (lies MyinborMmacit One wena tgq a thar 
when these herbicides are registered for use in 
forestry-- 

A.V Yess 

QO. +-in Canada, that thesherbiverde at 
operational rates in fact is deposited directly into 
water and they only okay or register the herbicide if 
in fact it will not cause adverse effects on the 
aquatic environment in those circumstances? 

AS HTIgMeNot “horoughly Lame arew wohnmtne 
registration procedure. 

Oc" MBUCS LENthat’s tne Case=1cewould seem 
that what you have done, the analysis you've gone 
through would basically support the same sort of 
conclusion? 

AwieYes pRUESERAC Ps thewsamerexerciise, it 
the operational application rate is the same as was 
applied in that test case then my conclusion would be, 
based on other evidence, that there would be no effect 


and that is consistent with what you've said. 
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Q. If you're not concerned about a 
direct application at operational rates, I assume one 
wouldn't be concerned about drift from a herbicide 
applied somewhere else and some of it which drifted 
over the water? 

ae Dates eGrue. 

OED kA VeeCamyOUNGet Ol eExXhibit 71-2) 

MADAM CHAIR: Let's have our break now, 
Mier e. Ci ih. 

The Board will be back in 20 minutes. 

MADAM CHAIR: Are there any documents you 
want the witnesses to look over? 

MR ERE LD IN sam No. 
eo oS RECESS tak Causa CaO Omar ls 
——-On resuminguact 10.-40sqem. 

MADAM CHAIR: Please be seated. 

Mies Unie DINO a ol fe becanmjust® go back 
GOBMEweCraiguon thatediscussion about’ the buffers. 

When you agreed with me that buffers are 
required to protect fish habitat of the type described 
by Dr. Schieffer, I take it that you were referring to 
the buffers or reserves which are described in the Fish 
Habitat Guidelines? 

MRE CRAIG see AL me lhoab! Se correct . 


Q. Right. The buffers that you talked 
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about not necessarily being essential to protect 
aquatic environment from the effect of insecticides 
were the MOE buffers which are dealt with and 
prescribed in MOE documents other than -- well, in MOE 
documents, those buffers are prescribed in the Fish 
Habitat Guidelines. 

Ne = Ves, cndt ss wilgitc. 

Q. Okay. I want to deal with a question 
that Mr. Martel asked. He asked how quickly do 
pesticides™dilute 9" And@i want Coy Ll mrgnt earth 
reference to some documents, some evidence try to 
address that question and the documents I would like 
you to have"in £Eront ocb@you arevwExnipr ese 71 oeand 


Exhibit 1233, 1233 is the Weeks Report. 


AS f§ Nave*-l2337 

Q. Yes. 

Ree SANOly la 

Otte we. 

A. Oh yes, I have it. 


O. ~Okay. “And af you could have the 
Weeks Report open at page 8-33. 

Ret ese 

Q. All right. So we have Weeks page 
8-33 which has Table 8-24 on it, and you have exhibit 


712, and if you could turn to page 259 of that 
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document, please. 

AVuexves.. 

Q. Now, you gave evidence regarding 
dilution occurring based on the depth of water and the 
rate of water movement. I would like to refer you to 
page 259 of Exhibit 712 and the second paragraph under 
the heading Toxicity and Exposure to Forest Herbicides. 

As Yes: 

Q. Do you agree with the comment that: 

"Herbicides enter the aquatic environment 

by direct’ application, © spray 4abiet, 

mobilization in ephemeral stream 
channels, overland flow and leaching." 

A. Yes, that seems reasonable. 

Q. This report looked at the results of 
various entry mechanisms, and can we agree that, if we 
turn to page 260, the direct entry mechanisms and the 
drift entry mechanisms were during operational 
applications? 

roe notce it says under heading Duration 
of Entry, short (during application). My understanding 
is that that was during an operational application? 

A. Yes. I'm on page 260 and there is 


that table. 
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A. Towards the top of the page, yes, 
Okay, I see entry mechanism on the left-hand column and 
the=duratyvon- of entry short’ (during application). Yes. 
Yes, go ahead. 

O. AnGge it “SPmysinrormMatione that duding 
appilicattonein thas’ parcicuilar study 15 ducing 
application in an operational situation? 

A. Yes. 

O% Pardon me at operational rates, I'm 
SOPrY, SOc necessarily an Operational settaung, butilat 
Operational rates. 

A. Yes. I haven't thoroughly reviewed 
ENS eOrconherm tats 

Q. Let's proceed on the assumption that 
that Dscorrece. 

Re es, Minin. 

QO. sTurn to page 261. “Do “you aqreeswith 
the statement that: 

“Direct application is the mechanism most 

likebyrto “introduces signi f1cant 

quantities of herbicide into surface 
waters and has the potential to produce 
the highest concentrations." 

Avan yes) that Tyee reasonable and 


logical to me, yes. 
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QOsm Atlervght.walt fthen»=indicateswin the 
next paragraph that: 

"In streams there is a rapid decline from 

the initial peaks tend to occur...", and 
they refer to Figure 16.2 which is on the preceding 
page. 

Aww Yes, »igsee that. 

Q. Could you explain the graphs on page 
260 and what they say regarding how quickly pesticides, 
in this case glyphosate, dilutes? 

A. The graphs -- there are two graphs 
and they are labeled A and B and they report the 
concentration of glyphosate; in the case of A in an 
experimentally oversprayed tributary, and in the case 
of B, a main channel protected by a 10-metre unsprayed 
buffer zone. 

And the concentrations of glyphosate are 
measured in the stream waters at various times 
beginning from time zero to as long as 100 hours in the 
case of A, and 70 hours in the case of B. 

. In the case of A the tributary, which is 
oversprayed, the concentration of glyphosate peaks 
within, I would presume from the scale of the graph, 
within several hours at a high of 160 parts per 


biliion ssandsuhatawouldsbesmicrogramsspere lutrey—- and 
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within, certainly by within 10 hours it drops to one 
quarter of that concentration down to about 40 parts 
per'bi Diiton. 

And then there is another event indicated 
of rain and the concentration increases, and I would 
presume this would be from direct runoff of the 
adjacent surface areas and it would peak to about 110, 
and «then within®-—*again within, let's say, a four-hour 
period drops to 20, which is essentially 25 per cent -- 
pardon me, be a little more than 20 per cent, and then 
gradually declines. 

So that it would appear that within a 
10-hour period, for instance, 80 per cent of the higher 
concentrations would dissipate to the lower level and 
they continue to decrease on an exponential decline 
until the last rate of measurement was about 100 NOULS, 
tL would. say about) four-days atter: 

QO. ‘So about four days after the 
introduction: of "glyondsatewatvan Operational rate the 
glyphosate concentration was non-detectable four days 
later? 

A. SYCS.2SLcUvappearsethart thes lasts two 
points are very close to that zero level and I'm not 
entirely familiar with this paper. There may be a 


table of data that confirmed that, but it approaches 
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zero on the scale. 

Q. And in the other case with -- in the 
case of B where you had the buffer, can we just agree 
that you have the same sort of RR aS although 
the concentrations which occur in the stream are 
Significantly less either to begin with or after the 
rain “oiyehars , but we have the same trend, that after a 
period of time, in this case two to three days, it 
appears that the glyphosate concentrations are near the 
non-detectable level, if they are not non-detectable in 
Bact, 

A. Yes, that's true. Also the 
concentrations measured even at the peak levels are 
almost 100 times lower than measured in direct 
application situation. 

For instance, the peak in the first blip 
peaks at 1.5 parts per billion where the peak in direct 
application smLOUpmoOnOmtLNAtLmI Seaboutsashundred {fold 
difference. 

So there are two orders of magnitude 
lower concentrations resulting in the case of with a 
buffer strip in place where there's no application. 

Om OkavyeemNow would your just) turn eto 
Weeks, keep that report there in front of you. 


A. Yes. 
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Om Al page 8-33; 

A. Yes. 

Q. And Weeks reports in Table 8-24 
theLC50 or the EC50 for these various representative 
species in the first column? 

AS = 2es. 

oO. And’ can’ you Contrrm for mew that. ene 
concentrations of glyphosate which are shown on page 
260 of Exhibit 712 that we have just gone through, 
which were applied at operational rates, are all below 
not only the LC50 but one-fifth LC50? 

A. The LC50s documented on page 8-33 of 
Exhibit 1233 for the various species of fish are all 
below 2 milligrams per litre. So for convenience sake 
we can use the value 2. 

OW “ves 

A” Andy 2° mil ivograms, per el vtrems 
equivalent to 2,000 "micrograms perm licres 

The peak concentration of glyphosate 
directly applied to the stream in Figure 16.2 A of 
Exhibit 712 peaks at 160 micrograms per litre, which is 
12 times below the LC50 value. 

AS a matter of fact you asked about the 
one-fifth value and that would be 400 micrograms per 


litre, and in fact the peak exposure concentration is 
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2 1/2 times below the one-fifth value. 

Oe eA ie Cl Olt eOO! His te —— 

Den Gachate LGoOs 

Q. Just summarizing then, the effect of 
an operational -- the introduction of glyphosate at an 
operational rate directly into the stream is below the 
one-fifth LC50 as reported by Weeks? 

A That) Smcorrect. 

Q. In the amount that you've indicated? 

ACOA te SE COBLECt . 

Qe siihankwyou.8 Could tyou Navermimerront 
of you again -- keep Weeks in front of you. 

Aw, Yes. 

Q. And also have Exhibit 604C. 

MR. CASSIDY: Is that the ESSA document? 

MR. FREIDIN: That's the ESSA document, 
yes. 

MR. CASSIDY: On pesticide use? 

MR no ENG we Less 

MRC RA LG ee Yes 

MRE ERELDIN«ws Oo Tethink the pages you 
will need are 604C pages 20 and 22. 

MRee CRAL CZs Ace = .eS.. 

Q. And I'm going to be referring you to 


page 7-3 of the Weeks report, that is where I want to 
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Slants 

A eS); 

Q. Now, the reason I've asked you to 
have those documents in front of you, Mr. Craig, is 
that Mr. Castrilli asked a lot of questions during his 
cross-examination about the maximum doses of herbicide 
being applied and he spent a lot of time having you 
indicate what the results were of the maximum doses 
being applied, and I want to be absolutely clear what 
those situations were, where the maximum doses were 
applied. 

And am I correct that what the maximum 
dose is is defined on page 7-3 of the Weeks report, 
second paragraph under the heading Wildlife Exposure 
Estimates? 

AS ~*¥es;, Ihave that. 

Q. And am I correct that it describes 
the maximum dose as being highly unlikely or extreme 
dose estimates? 

AS "ese thatersecorrects 

Q. So that whenever we read any of the 
tables or we review the examination of you by Mr. 
Castrilli where you were referring to maximum doses and 
the results, we're looking at the results of situations 


where the doses or the amount of herbicide which was 
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applied was a dose which was highly unlikely or 
extreme? 

A. Yes, that was my understanding. 

Q. Then, if we look at the tables and we 
want to determine what the effect might be in a more 
realistic situation where herbicides are being applied 
at operational or approved rates, we look at the 
heading of the table which refers to it as the 
realistic dose or the typical dose, I think both-- 

am LCS. 

Q. --terms are used, and is that not 


exactly what it says in the second paragraph that I 


have referred you to? 


A. That's true, yes. 

Ome Okay. NOw,, Could you go up == how ‘am 
TeGOing ato domthiscemecouldgyou joakesbhosegdocuments 
with you, both those documents and go over to the flip 
Chant. 

In the interest of saving some time I 
have done some -- put some things on the flip chart 
that I would like you to work with. 

ApeeMayeepustwintergect briefly. Since 
you identified; we are going to refer to Exhibit 1235. 

OMeaNGtsraloht snow. 


AgewAdl Pnight. » Whenawescomesto,that, if 


Farr & Associates Reporting, Inc. 


24 


fa) 


Eedy,Schiefer,Craig 39484 
cr ex (Freidin) 


I might interject. 
Q. Sure. 
A. Yes. 
Oca Bul® weswone tamise: 1235). 
A. I'm sorry, take Weeks, yes. 
Q. Take the 604C and take Weeks and you 
will need -- 

MR. CRAIG: Okay. 

MR. FREIDIN: Q. Take something that you 
can mark -- have you got a red marker or something? 

MR. CRAIG: A. Yeah. 

Ov And wil le youMrlip Over unt ier vou 
get, ~- just flip lover, Wi llivtelim@youswnenetoestop: 
That's the one, okay. 

Now, what I have done there, maybe you 
could move over to the right-hand side so the Board can 
see. I want to be clear as to the label rates or the 
approved rates for application of 2,4-D and glyphosate 
in Ontario, what Weeks describes as being CYyDlCadeea iad 
what Weeks describes as being the maximum. 

A. Yes. 

Q. See where it says Weeks maximum? 

Aten CSy wa doy eves 

Q. You describe that as highly -- or 


extreme or highly unlikely. Could you just write down 


Natl *ssASsoOCiates=Reporting, Inc. 


Eedy,Schiefer,Craig 39485 
cr ex (Freidin) 


under Weeks maximum highly unlikely 
right there, yes. 

A. Right in here? 

Ocsepes. 

MADAM CHAIR: Why are 
highly unlikely? 

MR. ERE TDIN ss mBecause 
Weeks said that's what they were in 
paragraph on page 7-3 of his report. 


On AnG uUnderstvyorcals 


ri ghehelg (yp Ikskteles ys =a 


we calling that 


Mrs Weeks —-~— or Dr. 


the second 


couldgyous put down 


what Mr. Weeks -- or Dr. Weeks refers to that as as 


being realistic. And we have agreed, Mr. Craig, that 


realistic means that amount or dose 


applied in accordance with approved 
MR. GCRAIGcae Aw oy eS 
QO. . And Ontario label 
speaks for itself. Now -- 


MADAM CHAIR: 1990? 


which would be 


label rates? 


rates I think 


MR. EREI DING 2199.02. eeSure sputsdown 


Ontario label rate, 1990. 


MR. CASSIDY: What's the little 1 beside 


it there? Is that the reference to 
MR. CRAIG: There's a 
MR. FREIDIN: Oneal. m 


supposed to be for a footnote. 


Liobtleelaeherne: 


sorry that was 
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MR. CRAIG: There is a footnote here. Is 
that what it refers to? 

MR. FREIDIN: Yeah. 

MR. CRAIG? simvdrdnee prepare this, 

MR. FREIDIN: No, I know, I prepared it. 

MR. CRAIG: All right. 

MRA PREIDIN:  **BuL you re going tompucein 
all the important numbers, Mr. Craig. 

MADAM* CHAIR: Wou “can® put’ author Mra 
Freidin. 

MR2” FREDDIN?? = Noyeno, 1’ m not tne aucnor 
ofthis document, Sit ewill® beemr.  cratgs 

MR. CASSIDY: You can put your signature 
Onts.t% 

MRi* FREIDINGP OL" GNow, “fore thes Ontario 
label rates would you agree with me -- take a look at 
604C at pages 20 and 22 and can you confirm for me that 
it in fact describes what the Ontario label rates are 
for those two herbicides? 

imagineshow  longlat wouldanave taken if 1 
hadn't done this. 

MR. CRATGA@ EASE 200 222 eR Okayee yesr 
Bets) -=“yess 8Okay7ot- havercnose. 

Q. And the Ontario rate for 2,4-D as 


found at page 22 and’ is it 1.7 to 5.1 kilograms per 
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Thatws correct. 


Could you put that in the appropriate 


Okay. 


And for glyphosate, we find the 


approved rate for forestry use in Ontario or in Canada 


asi). Jeto 2h lvkilograms® pershectare? 


A. 
Q. 
A. 
Q. 


dose, pardon me, 


Yes, that's right. 
Putathat. imethe Yappropulatespox. 
Okay. 


Now, for Weeks typical exposure -- 


themtypical ratelduringy—--— "or approved 


rate, would you turn to page 7-6 of the Weeks report. 


A. 


Q. 


Yes. 


And for 2,4-D ester he has it as 4.48 


kilograms per hectare? 


Veo  F @ 


Q. 


Okay. 

Cantflyoumstrcksthatein. 

Yes. 

And he has for the maximum rate 7.85? 
Thatwseraght,@yess 


And for glyphosate on the same table 


he has for typical rate) 1.68? 


A. 


Yess 
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Q. And for the highly unlikely he has 


A. Yes. 
QO. sOkay.. Dp think tha Ges aoine: 
MR. FREIDIN: Can we mark that as the 
next exhibit, Madam Chair. 
MR. CASSIDY: What are you going to call 
riety 
MR. FREIDIN: Comparison of approved and 
highly unlikely doses of 2,4-D and glyphosate. 
MADAM CHAIR: Exhibit 1264. 
~-~EXHIBIT NO. 1264: Hand-drawn document depicting 
comparison of aproved and highly 
unlikely doses of 2,4-D and 
glyphosate. 
MR. CRAIG: Comparison of approved 
An.) ae 
MR. FREIDIN: Highly unlikely doses of 
2,4-D and glyphosate. 
MR. CRAIG: Okay. Do we have an exhibit 
number ? 
MADAM CHATRis« hat will be Sxhibit No- 
1264. 
MR. FREIDIN: Q. Now, Mr. Craig, it's my 
information that those approved rates for the Ontario 


Situation apply to both ground and aerial application. 
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Are you able to confirm that? 

MR. CRAIG: Amgel can't confarm that 
specifically. 

Of PALI righteethatsetinesstweln det\'s 
essumese=s lel syproceedsoniathe: assumption that they do: 

NaeAl leer ght. 

Dole Chibnkesyourtcamaprobabkyeretuirn to 
your seat or you can sit down again. 

Awe iWell pel et hinkai’ leis-go tack itomwhere 
the rest of my material is. 

Q. So can we agree by looking at that 


exhibit that the Weeks typical or realistic dose is 


within the range of the approved label rates for 2,4-D 


and glyphosate? 

Ane Yes 4 thatwsaquite correct . 

Of hie Ontario: 

A. Quite correct, yes. 

Q. Right. And that what Weeks describes 
aS maximum or highly unlikely is beyond what is 
approved for use in Ontario? 

Ava hate se correct) 

Q. And would it be fair then to say that 
if we wanted to look at Weeks and try to determine what 
the likely effect might be of doses within the label 


rate, that we would be -- receive more accurate 
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information if we looked at Weeks results for typical 
as opposed to maximum? 

A. Yes, that’s quite correct, “more 
representative. 

: Ove Thankyou "Now, Mr Castriasrtealtso 
referred you a number of times to tables which 
indicated ‘the results of -—- well, he referred you to a 
number of tables and he used the phrase direct 
overspray from aerial application. 

Now, it's my reading of the report that 
there is no table that actually uses the word direct 
overspray from aerial application? 

A. Yeah. I would have to double check 
on that, for the tables that we referred to. 

OD. RIGht. " Well, = take fa look ate —— 

AS Yeaheee bets ook) at theme 

O- + Cantyou "go"'to Table’ 7-67" for= example, 
on page 7-13, there's reference to’ direct spraying. 

Ae = es 

Q. And I guess ee slice them et a\tJb 9 Ys yi axe) 
Clarify, Mr. CravgyPicetnates © you were agreeing that 
the table indicated the results of direct overspraying 
that you were referring to the tables or the recording 
of the results of direct spraying? | 


A. That's where my evidence has been 
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directed. 
Or Okay < 
A. Yeah. And where we spent a lot of 
time focusing on potential spill Situations into ponds 
and reservoirs. 
| Om eight .aeAnd jthes-co Lunnetwihichass 
entitled direct spraying-- 


A. Mm-hmm. Yes, I see that, on Table 


Q. Can we agree that where they refer to 
the results of direct spraying and they're talking 


about maximum, they're talking again of maximum doses 


which is the highly unlikely dose? 


De pinatesmecOorrect, yes.=8 That’ semy 
understanding. 

QO. And typical would have the same 
meaning, direct spraying but of an amount which would 
be an approved amount? | 

A. That's my understanding, yes. 


Okay scoulLdeyOUsGOREON page. Sec), 


please. 


Yes. 
You will find Table 8-18. 


Yes, I have that. 


na FS 


BREIDEN Meche lecould jjust nayve.one 
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moment, Madam Chair. 

Q. Now, Mr. Castrilli spent some time 
with you on the top part of Table 8-18. 

MR i CRAIG ea Ave eese 

Q. And the risk levels being reported as 
Sigquifucante. 

A. Yes. 

Q. Do you see those? Can you confirm 
for me that the risk levels which are being reported as 
being significant are risk levels which are the result 
of an application at the highly unlikely or maximum 
dose, not typical? 

I might be able to speed this up a little 
Da Ce 

A. Oh. Well, as a matter -— yes)!I'm 
referrings to Table» 7=6eand!thesirisk level is in 
reference to a concentration which would result in a 
Spill in a pond which is 1.7 parts per million which ies 
even higher than the maximum level identified at l., 
(eu sisayoe se 

One a lhankeyou. Okay. IJ ill give, you.a 
little break here for a second, Mr. CrAl Oa Mroeeays 
Can you go to page 29 of the witness statement. 

MRer CASSIDY: altes Dos Eddy. 


MR SFREIDING AOS eal tesorry Dre bedy.s 


Farr & Associates Reporting, Inc. 


24 


Zn) 


Eedy,Schiefer,Craig 39493 


cr ex (Freidin) 


Mr. Castrilli referred you to the section, Direct Toxic 
Effects on Terrestrial Animals, and in particular the 
second sentence: 

"Surface exposure for wildlife is not 

likely to represent the most important 

route of exposure due to the natural 
barrier provided by fur, feathers and 
skin." 

And there was a discussion about the 
introduction of pesticides through licking and 
grooming. 

DR EEDY a hee ves. 

Q. And if we look at the Weeks report at 
page 7-6, do you have that? 

A. Yes, I have that. 

On ENow nH GE you™look’ at 7-6 and we look 
at the first full paragraph under the table and you 
look at the second last sentence it says: 

"In both realistic and extreme exposure 

mammals and birds are assumed to receive 

an oral dose from grooming their fur or 
preening their feathers." 

Pee Liaise COLTTLeCr: 

Q. Now, I will be quite frank with you, 


Da. Hedy,) 1. thenswentaitoy thessection over on page /-9 
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for ingestion doses thinking that I would perhaps find 
a reference to oral doses from grooming included under 
the discussion of ingestion doses, and there is no such 
reference. 

Based on your reading of these kind of 
reports, can one make any assumption as to whether 
Weeks would have dvcnndeamens Oral dose from grooming, 
which was excluded from dermal on page 7-6, in 
consideration of total ingestion doses, notwithstanding 
he doesn't make a specific reference to it? 

Aw “To be scientifically tecorrect one 


would do that. Whether he did or NOt, -. Mean, Tt acould 


have been a slip in the methodology as well. 


Q. Okay. I guess only perhaps Mr. Weeks 
would know for sure. 

A. Only he would know, yes. 

Op fOkay fithanksyour 

QO. GMres (Craigyalhusteanc theriubu amo b 
terminology. When you describe or when Weeks describes 
the highly unlikely dose, would you agree we could also 
describe it as the prohibited dose in Ontario? 

MRig CRALGca AL DiaGe se my understanding, 
it's above the approved levels, it would be an 
unapproved level. 


O-spahankt you seNow pM Crenigyes Mrs 
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Castrilli referred you to page 31 of the witness 


statement and I would like you to look at that, please. 


state: 


A. Yes. 


Q. Under the heading 2,4-D where you 


"Current scientific evidence indicates 
that 2,4-D can be used in timber 
management activities in accordance with 
authorized procedures without risk of 
Significant adverse effects on wildlife." 


And then you make the reference to Weeks 


having estimated that only at extreme doses -- he's 


estimated that only at extreme doses present an 


unacceptable risk to wildlife. He then took you to 


page 8-1 of Weeks. 


A. Yes. 


Q. To the quote under the heading 


Wildlife Toxicity Surrogates. 


Aaeryes" 

Q. Where it says: 

PHOWeVer ,mcOx cl tCyatestingehas been 
conducted on relatively few wildlife 
species and testing has been confined to 
a few avian and mammalian species. 


Laboratory studies have been done on 
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inbred strains of test animals, 

particularly rats and mice to estimate 

human toxicity 

He suggested that the passage that I just 
read to you indicated that the conclusion that you came 
to on page 31 of the witness statement was not 
warranted because he suggested to you that toxicity 
tests have been conducted on relatively few wildlife 
species. 

And my question for you is: In worse 
case risk assessment, is it common to assume extremely 
large doses? 

A. In worse case risk assessment? 

Q. Right, when you're trying to 
determine the worse case. 

AR. Yes. 

Q. is it common to assume extremely 
large doses? 

Ae ee LAS NOtAUnGomion. 

Q. Why is it not uncommon? 

A. Primarily to determine the level of 
Safety that is available, in any kind of bioassay 
assessment, Madam Chair, it's important not only to 
know what the effects are likely to be at a prescribed 


exposure rate but also to determine how high that 
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exposure level has to be before one sees anwethect. 

And in that process one might select 
another exposure regime which could be a higher level 
of exposure which oon be at the further end of the 
probability scale of that event happening, nonetheless 
there may be some probability however small. 

When one compares effects at an extreme 
probability level with a more normal probability or 
more reasonable probability, it provides some estimate 
of the level of safety or the margin of safety that's 
available in a normal use of that product at the most 
frequent, most probable rate of use of that product. 

So ,jthatesewhy, ay -higheraconcentration or a 
maximum concentration would be used. 

OcmeOkavee tChankeyoOu, el Eale-couddg just 
have a moment. All right. Would you turn to the Weeks 
report, please, page 8-5. 

Arig Gesr 

Q. Now, Mr. Castrilli spent: some time 
with you on this table and he had you compare the 
one-fifth LD50 to the extreme dose estimate. 

Ree Si 

Q. And I think you agreed with him that 
in some cases the extreme dose, or what is referred to 


as the highly unlikely dose exceeded the one-fifth 
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LD50? 

AG? Thaw Ss true: 

Q. He didn't spend any time at all 
looking at cae eete Or typical dose, and can you 
advise: If we look at the realistic dose estimates 
instead of the extreme dose estimates, what information 
is indicated in relation to whether the dose is causing 
one to exceed or not to exceed the one-fifth LD50? 

Aw “In the case of birds, thesrealiecric 
dose estimate in all of the examples cited does not 
exceed the one-fifth LD50; in the case of mammals, none 


of the realistic dose estimates exceed the one-fifth 


LD50; in the case of the amphibian example, the 


realistic dose does not exceed the one-fifth LD50; and 
in the case of reptiles, the realistic dose estimate 
does not exceed the one-fifth LD50 estimate. 

Q. I now want to ask you about Exhibit 
1235A, and you said you wanted to say something about 
Chatewhenswe got’ to Tt. = Sor you com first. 

A. Thank you. 

Madam Chair, when I prepared this exhibit 
I wanted to draw to your attention that I made an 
error, a calculation error and I would like to correct 
Chatty si) lemay. 


MADAM CHAIR: Yes, please do, Mr. Craig. 
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MR. FREIDIN: And that is the calculation 
of the pond volume that I think was being undertaken to 
determine whether the size of the pond was one where 
one would likely find fish; wasn't that the -- 

MR. CRAIG: Yes. This was a scenario of 
a 20-litre volume of I believe it was 2,4-D - I'm 
trying to remember, I think it was, yeah - a 20-litre 
volume of 2,4-D was spilled into a pond to generate a 
concentration of 1.7 milligrams per litre and that then 
led to some risk estimates as to whether or not the 
risk was significant or not significant. 


And.inygmy#calculation’l  identified* that 


for 20 litres to generate a 1 milligram per litre 


concentration you would need essentially 20-million 


-litres. I then calculated that in order to generate a 


higher concentration that a larger volume would be 
GEGUILCd sOceCOUuLSCua that Sunol COorrectseeaArlarger 
volume would result in a lower concentration Because a 
would be more diluted. 

I should have -- what I did was I 
MULtipl  edvwimshnoulLdahavesdivyidedse Somplel ,can@correct 
Ehatyechenme.!  Lomowetnroughtwaithmthis® 

In order to generate a 1.7 milligram per 
litre concentration a lesser volume would be required 


and that volume would be not 34-million litres but it 
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would be 11,800,000 litres. 

This*relationship is strip ithe "same. | One 
cubic metre is equal to a thousand litres. This means 
that the pond volume would be not 34,000 cubic metres 
but it would be -- it would be reduced by one 
thousandth, so that then is 11,800 cubic metres. 

If the pond volume depth were 2 metres, 
then the surface area would be essentially 11,800 
divided by 2 which becomes 5,900 -- pardon me, yes, 
59,900 metres squared which divided by 10,000 would not 
be a 1.7 hectare surface area but it would be a 0.6. 


And following through with a similar 


correction for the 5, this would be 23, 60, which would 


result in approximately 0.2 hectare surface area. 

SO my error in choosing to multiply 
instead of dividing results in fact a larger estimate 
of surface area. They in fact should be lower -- 
smaller surface areas. | 

So these would be ponds of, let's say in 
the case of 2-metre depth, the pond would be about one 
third, should actually have been one third of my 
Original estimate. 

MROSEREDDIN?G S©9*VAnduwhaters the 
Significance of having a smaller number, keeping in 


mind the purpose for which you did the calculation in 
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the first place? 

MR. CRAIG: A. Well, the reason for this 
exercise was to identify what type of pond we would be 
dealing with with respect to biological communities and 
fisheries and effects in that regard, and I think Dr. 
Schiefer at that stage then identified what sorts of 
species might be present and what communities in an 
overall ecosystem perspective would be affected given 
this sindsofma Spacialyscenario, 

MADAM CHAIR: If we look at the numbers 
being made that much smaller, and what I recall from 


what Dr. Schiefer had said, that there would be even 


less likelihood of fish species being present in 


waterbodies of that size. 

DR. SCHIEFER: That's true, Madam Chair. 
In the area of the undertaking the likelihood of having 
natural fish populations of the species in that list in 
amDOnC sO bmsomsam. 2ehectarcsetheres1 sca lmock eno 
probability. 

Those ponds of that size would not 
provide the habitat requirements for any of those 
species. So it's an artificially small pond to 
represent reasonable natural conditions in the area of 
the undertaking. 


MR. FREIDIN: Q. And I believe we got 
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into this whole discussion about the pond volume 
because we were looking, or Mr. Castrilli was directing 
you to Table 8-18 on page 8-27 and reviewing the 
results or the risk levels of the maximum dose. 

MR’. CRAIG: “A.” That's correce. 

Q. Okay. 

Re It I could also add, wren the 
calculations of the reservoir volume, I double checked 
those and I feel those remain correct. So I had that 
Nave rrgic, 

MADAM CHAIR: “Thank "you, Mre “Craig. eeeLt 
just goes to show you can't pull anything over our eyes 
at this hearing. 

MRee CRAIG 3 Tia teromere iia 

MADAM CHAIR: We catch on those things 
VELY quickly. 

MR'.. “FREIDINS On = Dre och ere ms Mr. 
Castrilli was asking some questions about, you know, 
whether there would be an effect on surface feeders as 
a result of herbicides being applied over water. 

DR. *SCHIEPER: “A. “Thate'secomreca. 

Q. Does the environmental stress 
irritant, which I think was -- I'm not sure whether you 
used the word or whether Mr. Castrilli did - does the 


environmental stress irritant at the surface which 
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leads to fish going to deeper depths -- well, does 

it -- pardon me, caused them to go to deeper depths and 
affects surface feeding. I want to know for how long 
does that occur? 

A. Well, most species that do surface 
feed do not spend lengthy times at the surface feeding. 
If they did they would be too susceptible to predators 
such as. osprey, mink, otter, so typically those’ species 
will spend the majority of their time under cover or at 
greater depths and will surface, feed normally early in 
the morning or late in the evening, so they don't spend 
a lot of time at the surface. 

Oe Buteifetheirasuntace Steedingms 
affected by the presence of herbicides in the water, 
they go to deeper depths, I take it from your evidence 
that over a fairly>short period of time that herbicide 
breaks down or dilutes such that it will no longer 
prevent the fish from coming wip ster themsurtace: 

Is that a fair assumption? 

Ma weleieMnneCralg 1S probapivyaaebetter 
person to make the statement that -- certainly looking 
at the one-fifth LC50s there would not be a 
behaviounpial barrier to that activity based. onpthe 
concentrataonssyoulre looking@at.- 981 think thats 


clearly evident. 
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O-eerAny thing tyoucouidtadd MeatGrald st 
Me@aN 8. 

MR. CRAIG: A. My observations of 
dilution, because of my experience with effluent 
dispersion exercises and whatnot, is that in a scenario 
where, for instance, a five gall tert Can “tipped@into a 
small pond, mixing is not instantaneous, it billows out 
into that local area, and even a large reservoir for 
instance, there is a mixing component and dispersion 
and after dilution there would be degradation. 

So once that effect concentration 
threshold is reached and degradation and dilution and 
dispersion continue, of course, there would be less and 
less of a biological barrier or a toxicological barrier 
to those activities. 

Q. Okay. In Panel 9B Dr. Rachman 
testified regarding) the) final’=— weld ,/first™ of all, 
why don't we turn to Exhibit 1236. 


MRES CASSIDY -B 2nGt SétherRecora: or 


Decision? 

MR SEREIDINGSSthat@41sethe fina 
Environmental Impact Statement -- I'm SOrry, youre 
right. 

MRS CASSIDYS. Tt s@rheeRecord sor 
Decision? 
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MRESEREEDIN=S Lc setthe Record of 
Decision, sorry. 

MR. CRAIG: 1navey rte. 

MRY -PREIDIN: © 90-8 And#alsotyour should 
Raveri237°s Inefactyeilathinksfor’the’ purposes. of my 
question we're only going to need 1237. Turn to page 
(sa 7) 


MRE ®GRAIG*® GA. Where? in 1237? 


Ehe keh bis: 


Oomel23 77 (si) pa righthat® thevbeginning-. 


And seeing you have the only copy I will ask you the 
QGuesbron7eMrsmCrarg;, Hichinks 
ApeePage 125 (xiijeryess 


Q. Yes. Now, in Panel 9B Dr. Rachman 


testified regarding the final decision regarding 2,4-D 


in human health and she referred to the heading Human 
Health and Safety. 

A. Yes. 

Q. Does the summary make any general 
conclusions regarding the use of 2,4-D and its 
potential effect on wildlife? 

A. The reference in that section is 
entirely to human health and I believe occupational 
exposure. 

Q. And the next section, is there a 


conclusion? 
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A. In the wildlife section? 

QO. Yes. 

A.eyvYes7, thereranestwo pararaphs,© and the 
conclusion under Wildlife, the first statement is that: 

"All 11 herbicides and 4 additives 

provide ae margins of safety for 

terrestrial aquatic life when applied 
using, typicalaratesMand, method.’ 

Q. All right. And we have already 
agreed that typical rates mean approved rates? 

A. Those are comparable to those 
approved by Ontario. 

Q. Right. And it's my understanding 
that the 11 herbicides included 2,4-D? 

A tevespethativsicer reco: 

Q. Dr. Schiefer, you gave some evidence 
about glyphosate becoming bound up in bottom sediments 
during your evidence, and if one wants to minimize the 
uptake of glyphosate by fish which might be introduced 
into the environment through a forestry use; %1sthe 
fact that the glyphosate becomes bound up in the 
sediment a good thing or a bad thing? 

DR. SCHIEFER: A. I believe Mr. Craig 
gave that evidence. 


QO. I'm sorry. All Trighteepoamthave to 
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Repcatmcuesquestion,eMr. Craig? 

MR BCRAIG se GAS eNO... Deguess briefly it 
is beneficial and the reasons why it's beneficial is 
that it tends to isolate the chemical into one 
compartment of the aquatic environment, firstly; 
secondly, it places the glyphosate in closer proximity 
to bacterial organisms which would begeritreal\torene 
degradation of that compound, and in the longer term 
where there is active sedimentation ina river 
tributary system, there's an opportunity for overlain 
of clean sediment in cases where there would be a 


residual of glyphosate, and that would further isolate 


sehatearea. ~But; inegeneral, it would jpromote the 


degradation process. 

Q. And also be unavailable to fish while 
it's bound up in the sediment? 

Amerigmesonnye 

Q. It would also be unavailable for 
uptake by fish if it was bound to the sediment? 

Are CS yeiceawouldebet—— thateis j.oa, large 
proportion of it would be in the sediment phase than 
the water phase, therefore, it would reduce the 
exposure concentration in the water. 

Ore OKayo thank your 


DR. SCHIEFER: A. Mr. Freidin, if I 
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could just perhaps add to that. Normally the only time 
you have a problem in the aquatic ecosystem with 
materials being bound up in sediments is where they 
bioaccumulate and they are food chain pathways to 
higher organisms. That's not the case with a compound 
like glyphosate, so that problem would not occur. 

(6 eeueiive reminds me of my days of 
methylmercury. 

Now, Mr. Castrilli spent some time, Mr. 
Craig, talking about Rodeo. 

MR. CRAIG: A. Yes. 

Q. And could you turn to the Weeks 
LepeGrt au pagess—3. 

A. Yes. 

Q. And we have Rodeo described or 
results described on page 8-32, and on the opposite 
page 8-33 Roundup formulation results are reported. 

A. Yes. 

©; Now, Mr. Castrilili spentea | ocecs 
time comparing the results of the risk levels from 
Roundup as opposed to Rodeo and was stressing with you 
that there were significant results for the Roundup 
formulation when there were unrealistic doses, the 
maximum dose, but no risk for Rodeo and Suggesting that 


perhaps Rodeo should be used because it causes less 
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GiSskeCogh ish, 

TiesenyamncLormation, Dr. —- I mean Mr. 
Craig, that Rodeo is not registered for use in forestry 
in Canada and, therefore, regardless of what the 
nesuliss Maye belit ysenothan@optiron whichers open in 
Canada. Can“you confirm my information is correct? 

Aly can ite 8 00 oe ntlawouldelikerrc sadd 
that when I -- the last several days when I've had a 
chance to review more of this information, that 
regardless of the active effect of the surfactant 
involved in Rodeo -- or in Roundup and double checking 


the information that we put forward in our witness 


statement, there are studies conducted with Roundup 


which would, of course, include the surfactant and we 
were still identifying that there was little response 
and, therefore, I still feel that the information we 
put forward in our witness statement is reliable in 
that regard from ry perspective because we have 
conducted reviews of information on the actual compound 
which includes the glyphosate and the surfactant. 

Om eAnd@according  toy- this’ isi an 
addiutionaiemateerve el nwExhibite 12367 7ewhich ise thes final 
EIS at page 2-29 Weeks makes the comment —-- 

A. Sorry, what page was that? 


Onn 2-207 
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A. Yes. Yes, I have it; 

Q. And this would be the situation in 
the United States or the jurisdiction that he was 
talking about, he says in the middle paragraph under 
the heading Glyphosate -- 

A. I have the title at the top of the 
page. 

On Glyohosate? 


A. Yes. 


39510 


Q. Go down, about halfway down right in 


the middle, just first word in from the left margin, 
says, "Rodeo is labeled." 


A. Yes, I see that. 


MADAM CHAIR: You lost us, Mr. Freidin. 


Are you back in -- 

MR... -FRELDIN: psBack 1nab237 Arai naka ts 
page 42-29. 

MADAM CHAIR: Okay. 

MR. -FREIDIN, QO... eAndiginm relatroneto 


glyphosate it states in the middle of the paragraph: 


ine 


“Rodeo is labeled primarily as an aquatic 


herbicide but is also labeled for 
FOLeSL yeu, 
Do you see that? 


MR. CRAIG: -Ase lel «doy 
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QO. "The same cannot be said for 

glyphosate." 

It's my information that glyphosate is 
not labeled as an aquatic herbicide but is used in 
forestry for site preparation and release? 

Awebles iil "Secemthat toot 

Q. There was a discussion about NNG 
being carcinogenic. 

AWRY ess 

O.on Eawanvatoryjusteqst (-- "Exhibit 7 -- 
Wvsceholtdsonsa second, Exhibatey34ae “Sorryseh menaving 


Lrouble {fi nding@emewiyedony tive Eskip this ieal'm going 


seOeGOepastachersunchsnour,s so de 141 tcome’ back**to’ this. 


Okay. Can? you turn: toy Table 8-17 which 
is found on page 8-26 of Weeks. 

MADAM CHAIR: That was page...? 

MR ERELDIN<siPagess—26> 

MADAM CHAIR: Thank you. 

MRISECRAITGR2 EYies 

MRed FREIDINGGS OeiSAnd again, this page 
8-26 and 8-27 were two pages that Mr. Castrilli spent 
some time on where he was, in this case, comparing the 
difference in terms of results; where in the one case 
2,4-D amine was used and the other case it was 2,4-D 


ester. 
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MR -CRALGsger Ae "Yes. 

Q. Okay. And Mr. Martel -- we looked at 
it and we found that there was a difference in the risk 
levels reported;) significantmfiory2 A-D stern when 
introduced at the highly unlikely dose, no risk when 
introduced at the highly unlikely dose for 2,4-D amine. 

How big were the ponds which were used -- 
well, first of all, Mr. Martel asked what accounted for 
the differences in the two ponds when they were the 
Same size. And can you advise how big the ponds were 
in those two analyses? 

Ass “Chey pond as one thodyviot twaremas 
referred) to..as al pond, andwtheliothe ribod yess ta 
reservoir. Istthat) the; distinction: your wish to 
differentiate? 

Q. Well, perhaps you can advise me: 

Were the bodies of water;in which*ithe tests were done 
the same size or were they different sizes? 

A. Well, they would be a little confused 
in that for the pond scenario the concentrations are 
the same for both the amine and the ester, and the 
environmental effect concentrations are both cited as 
1.7, and the volume that's spilled into the pond is 
bothac-)isel9alitres or bothiponds#wsor tne pond 


volumes would be the same. 
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Q. I'm only concerned about the top part 
of both tables, just the ponds. So the ponds are the 
same size? 

AS vthate seconrect*? 

Q. Okay. And Mr. Martel said: Well, 
what accounted for the difference in the two in terms 
of risk levels when the ponds were the same size? 

So I'm just saying were you able to 
indicate to me what the size of those ponds were? 

A. Yes, from the exercise we just 
completed. 


MADAM CHAIR: That was the reason for 


Tee hGee GR Sey 


MR CRAIG:) -Thatesirightas Yeahvsat a” 2 
metre depth the surface area would be in the order of 
-6 hectares. 

MR SiR E LDIN: SeOnge Ali sriohoe aWellper 
will lead you on this one, it doesn't take as long. If 
the pond size increased, take the case on the 2,4-D 
ester. 

MReMCReA Gee Ar lkvesi. 

Q. If the pond size increased to a size 
more reflective of sizes of waterbodies with fish in 
them in the area of the undertaking, would you expect 


the differences which are shown in these two tables, 
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Significant for 2,4-D ester and no risk for 2,4-D amine 


to prevail? 


yes, Mr. Freidin, I'll answer your question, and when 


we read 1t° in’ the transctipt at may sound slik emvourre 


agreeing with 


all. 


dealing with the ester, as the volume of the pond 


increased and as the surface area increased, then the 


my question or the proposition, 


MR. 


Ore 


A. 


Yes. 

Yes, YOU wOULd so ae 

Ve Si sh oer we 

Well, YOu. Say yes a lou, 

I would expect -- 

AP ogi ce 

Do you want me to continue? 
CADSLDYs = Une ac. a olme: 


FREIDIN: Yes. 


Iojust noted, listening €6 you, you 


CRAIG: A. Let me explain. 


Okay. 


enacts Ss 


often begin your answer, you just say yes, like saying, 


In the case of the pond, Madam Chair, 


effect concentration would decrease; that is, more area 


would produce more dilution and a lower effect 


concentration, and at some stage of incremental size 
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then the relationship between the effect 
CONCERN eLaAttOns —VOrmethateiscyepardonsmeasche 
environmental concentration would approach the LC50 
values given on the left-hand column, and as the pond 
became even larger, of course, then the environmental 
exposure concentrations would become less than those 
ECo0se@and eindeed ad vinfini tumpuntid stheyswoulid not only 
be lower than the one-fifth LD50 but lower than any 
sublethal» thresholdyconcentrations 4//So,.sthatrrs the 
Situation where the volume would increase. 

DR.“ SCHIEPER: | A. Mr. Freidin, perhaps I 


ceutzdgadd setinvourtanalysisuofuathis ,/ethisscouldmwell be 


an exercise in determining at what concentration the 


effect is significant, or it could be an exercise of 
determining how small a pond one would need for the 
effect to be significant. 

So that the selection of the size of the 
pond is not arbitrary, in fact you decrease the size of 


the pond until you reach a pond small enough to have a 


- Significant effect, and it appears that that's, given 


the very small dimensions of the ponds, that that would 
be more the nature of this exercise. 

Dew NankesvoOUurmeowaves Mr, Craig, looking 
at Table 8-18 where they did the risk analysis for 


2,4-D ester accidents, it's my understanding by reading 
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page 6-19 of the Weeks report dat aene FOrmuLallonnoL 
2,4-D which was used in the Weeks study was 
butoxyethanol ester. You'll see that under effect, go 
four up from the bottom, the middle column. 

As Wes.’ eves) vietsee: 

Ons nhe only formula momeviii cles 
registered’—— the¥only formulation of 92 74=D"whichn is 
registered for use -- the only formulation of 2,4-D 
registered fomfaerial application sinecanada isthe iso 
octyl ester. Do you know whether -- can you confirm 
for me that iso octyl ester is less toxic to fish than 
butoxyethanol ester which was used in Weeks? 

Amol Cans’ G con mir shia teem gine sor poands, 
I'd have to refer to some material. 

MR. CASSIDY a5 "Can tyou ale it over lunch? 

MR. CRAIG: Yes. 

MR PRED IN erro. ae would you do 
that over® Lunch? 

MR. CRAIG: Sure. 

MR. FREIDIN: MADAM CHAIR: Thank Vous 
It might be 4 good time to break, Madam Chair. I think 
I will be about another hour, at most. 

MADAM) CHAT Re ier dare hh eM eel? earchian 
You have been proceeding very quickly this morning and 


the Board thanks you for that; however, the Board is 
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left with two impressions of your cross-examination, 
alcmieiie ust GO'mMqftvoeput atharoutwrore yousto think 
Overwat ehunch. 

MERGE DINceeCogrtacre it. 

MADAM CHAIR: The first impression is 
that you're attempting in your cross-examination to 
discredit Mr. Castrilli's cross-examination. I don't 
think you have asked one question where it hasn't been 
in response to the way that Mr. Castrilli raised an 
issue; and the second impression that the Board is left 
with is that you're attempting to pre-empt Mr. 
Cassidy's re-examination. 

If that is what you're intending to do 
the Board will have something to say about that; if 
that's not what you're intending to do because, as you 
said before you're ina rather awkward position with 
respect to the witnesses of the OFIA, then the Board 
would like to know that as well. | 

MR EREIDIN: “wuUStwror my, gust iso 
understand you, when you say you believe that it 
appears that I am attempting to discredit Mr. 
Castrilli's cross-examination, what do you mean by 
hate 

MADAM CHAIR: Yes. What I mean is, that 


you have chosen to focus entirely on issues that Mr. 
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Castrilli raised and in a way that suggests those 
issues were erroneously raised in the material or that 
information was not ascertained in a very clear way. 
MR. SE REIDEN seek bl orgie. = We li lecan 
tell you, that. what, tm itryengetoedo 1s, where) believe 
that information was elicited from witnesses - and this 
is what I do through everyone's cross-examination, not 
just this. panel andi just motuMre. Casters lids ee but tis 
my responsibility as, counsel, to my clientebum aliso for 
the assistance of the Board, where it is my perception 
that evidence elicited from a witness) if; leftiall by 


itself only tells part of, thectonyweancsGiatemity ic my 


view that, the other pact of thesstoryesnould alao pe 


before the Board, then it is my responsibility to make 
sure that, that other part: ofa the story qerse there so 
that whatever decision the Board comes to is based on 
my perceptions of, what sal ofs themewidence sc here 
particular, report singers scace demonstrates. 

MADAM, CHAIR:..Aren‘its you running the risk 
with reply evidence, Mr. Freidin, that we can go over 
all your cross-examinations and say that we're 
Satisfied that you shored up that evidence during the 
course of cross-examination and that we don't require 
that to be brought out again in reply? 


MR. FREIDIN: In some respects that is 
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true, you will see that in many -- 

MR. CASSIDY: And I would hope that's the 
case, that will shorten the proceeding. I hope you're 
absolutely right, Madam Chair. 

MR. FREIDIN: That is fine. See, if I 
can get the information that is required from an expert 
witness that's sitting here right across the table who 
just finished testifyng, you know, a day or two 
earlier, then that is what I am seeking to do. 

You note that in some cases I asked 
questions at the beginning of Mr. Craig and you said: 


well, when are we going to get on to fish and wildlife. 


Those are situations where, because I can't get the 


answer from this witness about what is the competition 
Se Cay I have the responsibility to the Board to call 
evidence now to support the suggestions that I was 
making. 

I believe it's important to try and get 
the information from these witnesses, if possible, and 
Die loecatwt jot nen visti wecaite thanevyidence, Sots. 

MADAM CHAIR: I guess from the Board's 
point of view we're not convinced that you won't also 
be bringing into reply evidence information that you 
have obtained from the witnesses in this sort of 


cross-examination and feeling that it's not adequate 
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when you reassess it six months from now and you'll be 
bringing more in. 

You can understand why we aren't 
confident that won't happen, and the experience of this 
proceeding is that we go over everything many times. 

Anyway, we'll leave that with you over 
Punches. 

MRo FRE LDINS sure, Chalk syou, 

MADAM CHAIR: We will be back in an hour 
and a half. 

—-=—Luncheon* recess Caken act 02:05 °p.m. 
=-—=—On ‘resuming™ at i340 Din 

MADAM CHAIR: Please be seated. 

Mr. Freidin? 

MR. FREIDIN: QO. ‘le thinks when! we elert 
off, Mr. Craig, you were going to see whether you could 
determine if there was any information as to whether 
iso octyl ester was more or less toxic to fish than the 
butoxyethanol ester. 

MR. CRAIG: A. I've reviewed Exhibit No. 
748. On page 20 there is a list of different salts of 
274-D" and ttne™’ toxicities” of those saicts comstne sic sUSeoL 
those Salts “to Varrous fish, said elLOhecnemcompatmison 
I've identified that for Rainbow trout the 


butoxyethanol salt has an LC50 of .65 versus the iso 
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- octyl which has an LC50 of 96 milligrams per litre and 


that represents a difference of about 150 times, so the 
butoxyethanol formulation is about 150 times more toxic 
than the iso octyl. 

Fomegblve, gibisstinfish, “the Leso0for 
butoxyethanol is about 1 milligram per litre; whereas, 
the iso octyl formulation is bout 20 milligrams per 
Witres “That represents ¥anfactor "of e204times’, sovthe 
butoxyethanol is 20 times more toxic than the iso octyl 
formulation for sunfish. 

So that clearly indicates that for these 
two species, and I would anticipate for others as well, 
that the butoxyethanol formulation would be more toxic. 

MADAM CHAIR: Excuse me, Mr. Craig. 

Which was the first species that you -- 

MR. CRAIG: Rainbow trout. 

MADAM CHAIR: Thank you. 

MR. MARTEL: The second. 

MR serCRAI GeepeBlivet-gill sunfish? 

MRGSERELDIN ea. Selcy was tal moremkoxic 
form of butoxyethanol that was used by Weeks? 

Ay ilhatesxconrect.. 

Owe Diss Ledyvy, scoulosvous turnetompage 3 of 
the witness statement. Do you have that, Dr. Eedy? 


DRigEEDY:: 2A be Yes. 
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Q. In the large paragraph in the middle 
there, going almost down to the bottom five or six 
hinessap,! startingwonithelinighty a Daw Eu lerea. a 

Raa Less 

Q. There's a reference to Exhibit 499, 

",..has emphasized that habitat loss is 

seldom a constraint on moose productivity 

in “Ontardos:: 

And then you state: 

"He noted that the recommended 130- 

hectare clearcut area was based largely 

on the protection of critical moose 
wintering habitat." 

Canmixttaketrtet romvéthat “comment, (Dn. 
Eedy, that it's your position that the 130-hectare 
clearcut area is not based exclusively on the 
protection of critical moose wintering habitat? 

Pee Tidon. tt DevrevewrLy «1S. 

Q. And that being the case, would you 
agree with me that even in a situation where one is not 
concerned with winter habitat for moose, there may be 
other reasons for the moose habitat guidelines being 
applied in a rigorous fashion, and by rigorous fashion 
I mean staying fairly close to the 80 to 130-hectare 


clearcut size referred to therein? 
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A ae deagnee thatethies passibadlity 
exists. It's something that would need to be assessed 
On a site-specific basis. 


Q. Thank you. Mr. Lindgren was asking 


you some questions about index counts as opposed to 


going out and counting actual species, and I wanted to 
ask you whether you believed that the use of index 
counts is an appropriate or inappropriate tool to use 
in wildlife management? 

A. I believe it's an appropriate tool. 

Q. And why do you believe -- for what 
purposes are they used and why do you believe it's 
appropriate? 

A. I believe that, I guess depending on 
the resources available, that basically getting an 
indication of -- provided one is doing them with a 
statistically valid methodology that, you know, these 
various different methods are appropriate. 

MR.» FREIDIN:,. Madam Chair, I would like 
to file as two separate exhibits the following two 
answers to MNR interrogatories for Panel No. 9A. The 
first one is Interrogatory No. 9 and the second one I 
would like to file is MNR Interrogatory No. 12. 
(handed) 


MADAM CHAIR: That will be Exhibit 1265. 
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=--EXHIBIT) NO°322657 “MNReinterrogatory Nos. = 9= ange 
re OFIA/OLMA Panel 9A and answers 
thereto. 
MR. CASSIDY: Those are going to be filed 
as a package, Mr. Freidin? 
MR. FREIDIN: Sure. 
O. ~ And’, Dr. =schieter, were you the 
author of the answers to those two answers? 
DR oCHIEVER: “A. °Yes, Ll was. 
Oem Aliarvgits 
MR. FREIDIN: Madam Chair, I am not going 
to take the time to go through these, I think the 
answers speak for themselves. 
On. =But woud d' 2t" be a’ fair summary, Dre 
Schiefer, to indicate in these two you have agreed with 
certain portions of the evidence of Ministry of Natural 
Resources regarding water acidification and the effect 
of the Fish Habitat Guidelines and the Code of Practice 
on stream temperatures? 

DRe SCHIEFER: VA. GYes. “interrogator y 9 
relates to the effects on pH and No. 12 related to 
maintenance of effects on water temperatures. 

ne Arar git. 
AG “That S¥COrrlectr 
Ow PALL ragnt, thank you 


Dr. Eedy, during the cross-examination of 
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you by Mr. Hanna there was some discussion as to 


whether the Moose Habitat Guidelines provided any 


Si ha os) 


direction regarding the quantification of the size of a 


reserve that there should be around aquatic habitat. 
Could you please turn to Exhibit 310 

which is the Timber Management Guidelines for the 

Provision of Moose Habitat and confirm for me whether 


Or not there is guidance in relation to the size of 


reserves in such situations. 


Andetoespecadsthustup, «could you turn to 


Digs aeSeCCllOneLL, sub (ey, athis sittingthetgqreen part. 


If you've got the coloured portion. 


DRE EDYcieA > UENO  =ailineeesnucescolouned, 


Q. See the heading Specific Area of 


Concern Guidelines top left-hand concern? 


A. These are the Timber Management 


Guidelines or the original -- 


Q. The Timber Management Guidelines for 


the Provision of Moose Habitat. 


MR. CASSIDY: The Moose Guidelines. 


(handed) 


DR7eEEDY :MeSOrLy, Sleve .gotptwouwcopies and 


actually I put the wrong copy in this book. 


MR E@FREIDING) sO sgnOh pall fright. 


DRVSEEDY >: SAVY LU ssone that somebody 
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copied only the right-hand pages, automatic zeros. 

Q. All right. Do you have the page then 
which has got the small Roman numerals (11)? 

Roo Yes; edo a sSOrnyn 

Q. Under heading Specific Areas of 
Concern Guidelines can you confirm whether there is 
guidance in relation to this subject matter in Section 
II sub (e)? 

AY  YGs., oto says: 

"A reserve is generally recommended 

around aquatic feeding areas, mineral 

licks and calving sites." 

Q. And the size is referred to? 

A. That's correct, a 120-metre reserve. 

Q. Thank you. Mr. Craig, you made a 
comment this morning that there is a risk to songbirds 
if fenitrothion exceeds the approved rates. 

In Exhibit 604C which is the ESSA report 
in relation to pesticide use? 

MR. CRAIG? ‘A. Yes, L Have thar. 

QO. Can you turn to page 34.” £ Lake it 
by, first of all, approved rate would be anywhere up to 
the maximum approved? 

eee Liicdie Smec cite 


Q. On page 34 near the bottom is the 
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heading sPenttrothion,»1t saysethat: 

“The maximum registered rate application 

is 280-grams per hectare." 

And it also indicates that: 

"Ontario's normal rate of application is 

half of that, 140 grams per hectare." 

Do you have any reason to doubt the 
correctness of that statement regarding the rate which 
is normally used? 

Rim NO we lehnave not. 

Q. Dr. Schieffer, you made the comment 
yesterday that jurisdictions other than Ontario have 
and use Fish Habitat Guidelines or fish guidelines, 
that although they're not identical, they are similar 
to the ones in Ontario in many respects. 

Couldayvouvadvisesof sthesjurisdiations .b0 
which you were referring and also could you indicate in 
what ways those other guidelines are similar to those 
used in Ontario? 

DRe SGHLEV ER sa eA wee: CanwEROLVeGeVOU a 
detailed comparison because I don't have them handy for 
reference. Generally the nature of those guidelines is 
amDrescnipulonsrore buf fer ezones,andythescriterniagfor 
buffer zones do tend to vary somewhat, however, their 


objective is clearly to provide protection to aquatic 
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habitats and particularly sensitive habitat features. 

We're working with guidelines -- similar 
types of guidelines currently in Manitoba, we have 
recently in Quebec, Nova Scotia, Newfoundland, and 
several states in the United States. 

Oe se lankWyou a Mt Cla lO ad lwilinCgm che 
evidence’ -— or* the cross—examination by Ms. ‘Kleer awe 
got into that discussion about a cup of berries and you 
made a calculation, 70 milligrams per day with 
approximately the:—— 70 grams, Lm. sorry, actaperries 
per day was the allowable daily intake. 

MR. CRAIG®, VA OT. ,4—D- 

Q. 2,4-D, yes. You also made the 
comment that there was a hundred-fold safety factor. 

Ae Yes. 

Q. And could you just explain what a 
hundred-fold safety factor is and what you were 
Feber EEN gare 4 

Ae GS. so inethe derlVattoneon sine 
Calculation’ of, the; daily acceptable -intake.ot.2,4-D, 
there is the incorporation of a hundred-fold safety 
factor which is applied to the NOEL, which is the 
no-observed-effect 2evel@Ote2;4-D On tneeratesyscem- 
and I'm trying to recall from memory whether we are 


dealing with, I believe it was a one or a two-year rat 


Farr & Associates Reporting, Inc. 


Eedy,Schiefer,Craig 39529 
cr. ex (Freidin) 


study, and from that rat study no-observed-effect level 
was determined, and it was that 2,4-D level for rats 


that was used to develop the daily intake level and 


. that incorporated a hundred-fold safety factor. 


So you take the NOEL, reduce it by 100 
times and essentially divide it by a hundred and that 
then became the estimated daily -- approved daily 
intake value. 

On, Allright. 7So just using some 
numbers, if you were testing some product and you found 
td teecites| 01s aletoesay it was LOO Wibermes tyou had 
some effect, at a thousand you didn't, there would be 
no effect if you ate a thousand berries, and you wanted 
to apply a hundred-fold safety factor, how many berries 
would you be allowed to eat? 

A. Well, if my estimate of 70 grams of 
berries was that estimate of the number of berries that 
would carry with them the daily acceptable intake 
amount. 

Now, that derivation included the 
hundred-fold safety factor. If there was no safety 
factor, of course, it would be 100 times higher which 
would be 70 times 100 is 70,000, which would be about 7 
kilos of berries I guess. 


Oem leeLOntee SOgin tChatrycase: then, if 
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VOU -atee-— why -don-teyou US WOrkK scnat oute 

A. 70 times a hundred, 7,000 grams, 
which would be’ ¥/"kt1os! imught. 

Q. Seven kilos which is over 15 pounds? 

A That svar lots ObPDerries:. 

Or -Alleeright 4 * shies cumtiad=an5u—-frold 
safety factor. 

A. Yes. 

O. Theoretically then? —= not 
theoretically, based on the way they calculate that, if 
you ate half of that, you had a 50-fold safety factor 
and you ate seven and a half pounds of berries a day, 
there would be no observable effect? 

eee Weld, thats —— 

Q. Not from the berries, but from the 
2,4-D that may be on the berries. 

Ai eles, Iedimsoury. inact wouluebe Mya = 
I feel that's a reasonable estimate because the NOEL 
itself was based on a two-year mammalian study looking 
For sublethal effects. 

And so I would anticipate that for 
short-term consumption with a lesser safety factor 
applied that that would be a top tolerable consumption. 

MADAM CHAIR: Can we just go over that 


for a minute. Your evidence yesterday was that 70 -- 
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was it 70 grams? 

MR. CRAIG: 70 grams of berries per day. 

MADAM CHAIR: Per day would be -- what 
level was that; that was not the NOEL level? 

MR. CRAIG: No, that was calculated based 
on the daily acceptable intake value, because the daily 
acceptable intake value is expressed on a per kilogram 
of body weight. 

MADAM CHAIR: Right. 

MRE CRALG see 5O. lL had Cosinclude sthe 
average -- the weight of an average human. 

MADAM CHAIR: So you're now saying that 
the seven kilos of berries would be the hundred times 
LactOn;pethe safety, —-— not the safety factor; but the 
difference between the NOEL and the approved daily 
intake value? | 

MR GRO LG ee thoaie Serldgntuea sbne NOEL w@is 
based on a one or two-year rat study and my | 
understanding of what the EPA does is they say: Well, 
to protect against longer term exposure and allow for 
daily consumption for a lifetime that it's only 
reasonable to add an additional safety factor and their 
convention has been that, in this case, they use the 
L00-fold factor, :and.I'‘m not clear on the criteria used 


vopselectachne | LO00=Goldsbututhat is .the approach, sas al 
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understand it. 

MADAM CHAIR: Well, the evidence before 
the Board is that the EPA has not found the rat study 
to be acceptable for 2,4-D, the Ministry of the 
Environment has. 

MR. CSAC i@aves. 

MADAM CHAIR: But the other evidence that 
we heard - and I don*t expect you to be able to —— say 
if you can't comment on this. 

MRA GRAIG: Al eright, 

MADAM CHAIR: But we've also heard with 
the EPA they often look towards the OHSA, the 
Occupational Health and Safety Administration worker 
exposure levels as being an indication of the maximum 
exposure that would certainly protect the general 
population if a safety factor were applied to that. 

I think that would be quite a different 
number than we have, using this sort of aeventa teen EO 
the risk assessment we're talking about. 

MRee CRAIG: Could) be. 2 dont know 
offhand, I°m just not tampltarcnwitnmenatedatas 

MADAM CHAIR: Thank you. 

MR. MARTEL: Can I just ask a question. 
I thought at the beginning you'‘said that 70 grams per 


day for daily acceptable intake included the 
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hundred-fold safety factor in the calculation? 

MR SCRATCH lL edidy yes 

MR. MARTEL: Did I not just understand 
you: to tell Mrs. Koven no, that wasn't the case, the 
NOEL was then built in? 

DR. EEDY: The NOEL doesn't have the 
hundred. 

MR. MARTEL: It doesn't have the hundred. 

MR.iCRALG: )\No,sthat, is the foundation 
number that is used and to which the hundred-fold 
tsafety factor is applied. 

MR. FREIDIN: Q. Mr. Craig, perhaps if we 
atdertschisvway.eelfsvou did: an equation," a2f yout took 
the NOEL which is the no observable effect level. 

MR. CRAIG: A. Right. 

Q. And you put that over the safety 
factor, in this case a hundred, that would equal the 
acceptable daily intake? 

Ao hate Ss COErectu: 

Ones SO thatiin tal casexkagain.~« virsthe NOEL 
in your case -- if the acceptable daily intake is 70 
grams then, putting the numbers into this equation, and 
the safety factor is a hundred, the no observable 
effect level would be 7,000 grams. 


A. That's right, and that was assuming 
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that the berries would carry a certain amount of 2,4-D. 
Q. And what does it mean that the 
normal -- pardon me, the no observable effect level is 
7,000 grams, what does that mean? - 
A. Well, with regard to the studies of 
Joy Thal bonis 
Yes. 
. ———lets just focts ton ‘that. 


That svaide Com talking, about. 


r Oo FP O 


Because we have made some assumptions 
concerning the levels of 2,4-D on these hypothetical 
berries. 

Oe Se That’ srshine. « 

A. But the NOEL in a typical mammalian 
study would be one of the several exposure 
concentrations that No. 1 had no observable effect, 
whatever that effect was going to be, whether it be 
productive or physiological dysfunction whatever, I'm 
not clear on what effects were looked for, but there 
would be a number of incremental feeding concentrations 
and at some concentrations there would be a response, 
as I've discussed earlier in my evidence, and at 
progressively lower concentrations there would either 
be less of a response or no response. 


So if one looks at the lower 
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concentrations and identifies no response 


concentrations, the concentration that is the highest - 


-and that is the highest no effect concentration - that 


then is considered the NOEL, and it's generally the 
test of concentration. 

QO. ‘Mr. Craig, you; did some calculations 
when you were being questioned about Exhibit 1261 which 
was one of those earthworm studies, the one from the 
Soviet Union. 

A. Yes. 

Ov eAndmyou Sindicatedsintrelatian to 
carbaryl, you said they used 3 kilograms, and in that 
case that would be 3.5 times higher than the approved 
rate, and then you said in one case they used 5 
kilograms and that was 6 times higher than the approved 
Paes. 

When you were referring to the approved 
rate, which approved rate were you referring to? 

I assume it was the approved rate of carbaryl, I just. 
want to know where -- which jurisdiction? 

A. Yeah, that's the one I'm looking for. 

O@reYou rewlooking onv page: (509 lof tthe 
exhibit, if that helps you. 

Ki) Neah. 91 made some tcalculations, so I 


could refer specifically to the numbers I was using. 
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Oy -Ohely See. 

A. Thatwsewny oiedid therm, wives smlewas 
looking-at the normal Ontario use rate of .85 kilograms 
per hectare. 

QO. TAank you: 

MADAM CHAIR: Mr. Craig, could you repeat 
the rate you just referred to? 

MR. CRAIG: Yes, yes. When I was 
comparing the rates used in the paper by Voronova, 
which is Exhibit 1261 I understand, I compared those 
use rates with the use rate of .85 kilograms per 
nectare fOr Carbarvyil. 

MR,” EREIDUN: |*Madam Chaar, thatele: the 
normal rate which is referred to on page 32 of Exhibit 
604C, if you want to cross-reference that. 

Q. Mr. Craig, yesterday you were 
explaining how the one-fifth LD50 often is below the 
level of zero when you're looking at a graph-- 

MR. CRAIG: A. Yes. 

Ont salts *zero mortavity. 

A. Yes. 

Ooo You Made srererences@toathenixitand "yy" 
axis. Could you draw the graph that you were referring 
CO; Sin rother words, fenicnscesnts by actually drawing the 


graph that you were talking about. 
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A. Madam Chair, what I'm referring to 
in a typical dose response graph is that there would 
be -- there would be a-series of concentrations, 
increasing concentrations, and these would be exposure 
concentrations, and against that is plotted the 
mortality, in this case we're talking about the LDS50. 

And typically at various dose levels one 
wa lieseeqthereisha topselimithofiel00eper#éent#mortality% 
obviously one will see a number of responses with 
increasing mortality as the concentration increases. 
And, as I've mentioned earlier, when this data is 
collected then a line of best fits develop through 
these points and this then is the mortality response 
curve, and one extrapolates a 50 per cent point from 
that, estimates the concentration to produce 50 per 
centymorcality, thisgthenv¥isithe LDS0;Sassyoueprobably 
have already been explained several times. 

In my experience with aquatic 
toxicology - and I've also worked with mammals and 
mammalian toxicology, it's been several years ago - 
what I've found is that this threshold point, which is 
the estimated zero effect point, can typically be in 
the order of one-half the LD50, essentially this 
concentration produced by 50 per cent. This is quite 


CYpical. 
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What I've said about the one-fifth is 
that this would of course be down here and that, in my 
experience, the one-fifth concentration level is 
typically well below the threshold of lethality and, 
therefores>= and’couldtalong withyotherSestamares of, 
for instance, even one-tenth, but one-fifth is not out 
of line, could represent some estimates of sublethal 
thresholdssbecausegfactorsuof 5 Orelosofethes Lb50 or 
the LC50 in the case of fish, quite often represent the 
NOELs, for instance, for sublethal. So you might see a 
sublethal response curve fit in like this. 

Q. And you're drawing the sublethal 
curve by a broken line. Perhaps you could just mark 
these. 

AvOLT bil ated label the lethal curve and 
this would be a sublethal curve. And so that's what I 
am Saying, that one-fifth is typically well below the 
estimate of the zero mortality and quite often could be 
even low on some of the sublethal curves, but one must 
really develop the sublethal dose response 
relationships in order to make these quantifiable 
relationships, but one-fifth is well within the range 
of the lower end of sublethal effects in general. 

MR SFREIDIN: ~oCantwéel mark chat’ -a’s’ “an 


exhibit, Madam Chair. 
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MADAM CHAIR: Yes. That would be Exhibit 
2668 
~-~EXHIBIT NO. 1266: Hand-drawn diagram prepared by 

Mr. Craig depicting general dose 
response relationships. 

MR. FREIDIN: Q. What should we call 
PhatyeMresCraigs | 

MR. CRAIG: A. This would be dose 
response relationships -- general dose response 
relationships. 

Q. Okay, thank you. 

Just a few more questions, gentlemen. 

Mr. Craig, Ms. Kleer asked if a risk to human health -- 
where there would be a risk to human health if one eats 
blueberries sprayed with 2,4-D. 

Dosyou haves Exhibit 4665, 1t is a. paper 
that deals with residues of 2,4-D amongst other -- 

MR. CRAIG: A. Yes, I have 665, I have 
baat. 

MR. CASSIDY: Madam Chair, you may recall 
that when Ms. Kleer asked these questions I did not 
object -- notwithstanding the general thrust of the 
question was aimed at human health, I didn't object 
because the question was going more to what was in the 
berries as to what ended up in the human, and I trust 


that Mr. Freidin will have the same criteria in mind in 
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these questions, because otherwise he's missed his 
boat, it should have been dealt with by Panel 9B. 

MR. FREIDIN: Good. 

Qe err levermissedstne= boat peMresGra ra. 
you tell me, or if it's outside your area of expertise, 
but she was concerned about that question. 

TE you "look*at the summary and go down to 
almost the end of the first paragraph of the summary 
where it says, "Of the approximately..." 

MR. CRAIG: A. I see that. 

Or pele saya: 

"Of the approximately l-million hectares 

of raspberries and blueberries growing 

wild in the Province of Ontario, about 

0.3 per cent see or ena annually with 

herbicide, that the timing of 

applications ranging from flowering to 
fruiting, only 50 per cent of the fruit 
from the treated areas would have 
residues above 0.5 milligrams per 

KeLogran.. 

I'm just wondering whether you can assist 
whether that has any bearing on the issue of concern 
raised by Ms. Kleer and, if so, what? 


A. Well, I would compare the residues on 
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berries, and this identifies 50 per cent of the fruit 
would have residues above .5 and I compare the .5 with 
the acceptable daily intake level and that is the basis 
of comparison that I would make. 

That would then allow one to calculate 
the maximum consumption of berries, given let's say .5 
milligram per kilogram residue, and go through 
essentially the same calculation as I have done to 
estimate the total mass of berries that could be 
consumed on a daily basis. That is a mathematical 
caleulatians 

I'm trying to remember. I believe when 
we went through our calculation we were assuming 10 
milligrams per kilogram -- 10 milligrams of 2,4-D per 
kilogram, which is 20 times higher than this average 
Value ..5. 

So I would think that the mass of berries 
that could be consumed, let's say 50 per cent that are 
below the .5, would certainly allow as much as 20 times 
more berry consumption than the exercise we went 
through. So that would increase it by, to what, 140 
grams for an average individual per day. 

Q. And would the fact that 0.3 per cent 
of the raspberries and blueberries growing wild are 


treated annually, does that have any relevance to 
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determining the extent to which the population at large 
would be exposed to 2,4-D? 

Av? Wellpsthat®would §-=*thabermdreates 
that conversely.there are"—- 98.7 ‘per cent) of the fruit 
is not treated. 

Owe ihankeyou: 

MADAM CHAIR: You mean 99? 

MR. CRAIG: What did I say, 98? 

MADAM CHAIR: You mean 99.7? 

MR # SCRAIG 2 #6991. jis MBCORTeECE “again Madam 
Chair 

MR. FREIDIN: Thank you. The second last 
question, and I don't think it would be @ real 
question. 

Madam Chair, there was some discussion 
about how many berries a bear eats and no one could 
Find ratte ferences! | iicouraiimigotto Ssleepielast macht 
without finding at least one reference to it, and I'll 
Just. direct*tyvotr attention to Pagel oeand wee0 wot the 
Weeks Teport? whichis Exhibit woes 

MADAM CHAIR: What page is that, Mr. 
Freidin? 

MR’... (FREIDIN=*, *7=9. 

MADAM CHAIR: All right. 


MR. FREIDIN: Under the heading Ingestion 
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Doses you'll note in the fourth line Weeks states: 
"Diets may vary from season to season and 
across the species range the diet items 
and amounts were chosen to be a 
reasonable representation of what an 
individual animal might consume on a 
given day." 

And if you look at Table 7-4 on the next 
page there are estimates of the amount of various types 
of foods that various kinds of animals consume, and 
TherewSean entry sfor black ibearsaeSo I just thought I 
would bring that to your attention. 

Oo B.Okay me iDrewSchrefersa 1 gaves you 
during the break a copy of Appendix No. 4 from MNR's 
Panel No. 7 witness statement. 

MR. FREIDIN: I don't remember the 
exhibit number, but here's a copy just so you can 
Follow along, Madam Chair. (handed) 

MADAM CHAIR: Thank you. 

Q. And in your evidence, Dr. Schiefer, 
your sindicatedgthaty ==)iturn topage)15 --* pardon me, 
page 18 of your witness statement. There was some 
discussion about the type of information one might want 
to collect or one might be able to collect in relation 


to soils so that one could make a more refined 
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Site-specific decision as to the width of a reserve, 
and the bottom of page 18 you describe the number of 
things that one might obtain information about. 
= Starting five lines up from the bottom: 
"The buffer zones recommended in the 
guidelines are based entirely on slope 
while other consideration such as soil 
type, moisture retention, ground 
vegetation, canopy cover, et cetera, that 
should be considered in determining 
appropriate buffer zone widths for 
Speciiicesrres 
And in relation to that I think you gave 
an estimate of a thousand dollars per 10-hectare lake 
to collect that information; is that correct? 
DR. SCHIEFER: A. I believe the response 
I gave was that it would cost, as an estimate, a 
thousand dollars to do a 10-hectare lake. 
Q. A 10-hectare lake. 
PPR ighte 
Q. And I think you also indicated if it 
was a hundred hectare lake it would be, Just 
approximately, 10 times the cost; if it was a thousand 
it would be a hundred times the cost, et cetera. Did I 


understand your evidence correctly in that regard? 
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A. Well, there would be an increase in 
cost as the size of the lake or the number of lakes 
mcneased. ei Tedon tathink™ ml suggesteduit was 
necessarily a linear increase. 

Q. Are you able to estimate, to give any 
estimation as to what it would be, what the increase 
would be? 

MR... CASSIDYs, .Off what? 

MR OSE RE LD EN tO. ee Loet Ssmnota linear —— i] 


want to do a calculation to see how much this might 


COst.: 

DR, SCHIEEER: (A. Yess 

Q. As you know, it's easy to do a linear 
one. 

A. Well, if we could proceed with your 
Cameulat On 


OR PALL raght. 

Nepee-lLetchinkthere*s merit in doing it. 

O27 2tOkay whysdon tt Gyvoutilips-- glive done 
BEBONMCNeC Ni ToeCiarts here way OUmCcOtnL Ey syOUngOt sumNO, 
no, just you had the right spot right there. 

A. Which page would you like to see? 

Omen GOBtOmthe £irsti page plorethat one. 

A. Here, this one. 


Q. Yes. Now, Appendix 4, Dr. Schieffer, 
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is a description of the number of lakes by three lakes 
sizes in the area of the undertaking from Cox Counts 
and Measurements of Ontario Lakes from the Fisheries 
Branch of the Ontario Ministry of Natural Resources. 

Do you recognize Cox as a reliable source 
for that type of information? 

ASS SY es >i dor 

Oe And thee (trp  chartwinat!aseup there = 
now, you have seen this - and can you confirm at least 
that if the numbers in the first three columns are 
correct whether the average surface area in hectares is 
correct in the fourth column? Do you understand my 
question? 

A. Well, I would like to know how you 
arrived at the average surface area. 

Os. PALI® right.» Let s@assumesthnatwene 
total surface area in hectares is taken directly from 
CORY 

A. Okay. 

Q. Then if that's where it comes from it 
would be an acceptable source? 

AS’ That s*correct. 

Qc ALTeright.*eAnd Wh thates whateeeeanad 
I'm telling you that my information is that that is 


what’ 1 is" Fis? thewcalcu lations --)the mathematical 
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calculation of the average surface area of the various 
lake size ranges shown in the left-hand column an 
accurate calculation of the average surface area? 

A. It would appear to be correct. 

Oa s And silts my information that’ that iis 
based on Cox for all lakes in Ontario and not just the 
area of the undertaking. 

MR. FREIDIN: © Subject to proof, Madam 
Chair, could we mark that as the next exhibit? 

MADAM CHAIR: What was the point of this, 
Mr. Freidin? 

MR. FREIDIN: The point will become 
apparent I think by the next exhibit. 

DR. SCHIEFER: What is the number? 

MADAM CHAIR: That is Exhibit No. 1267. 

MR. FREIDIN: We might as well mark it -- 
can we make that A? 

MADAM CHAIR: A. 

---EXHIBIT NO. 1267A: Hand-drawn diagram depicting 

numbers and sizes of lakes based 
on information obtained from Cox 
Counts and Measurements of 
Ontario Lakes from the Fisheries | 
Branch of thes Ontario Ministry of 
Natural Resources. 

MR. FREIDIN: Q. So in effect we have -- 


Enatelneormation: comes from Cox.) Just to-read that, 


there are lakes in the range of 1 to 9.9 hectares in 
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Ontario, there are 88,836 of them, the total surface 
area of them are as indicated, and the average size, 
therefore, is 3.99 hectares. That's the way you would 
read that? 

DR. SCHIEFER: A. (nodding affirmatively) 

Oe of & we .hiliip the Dagegbacky saenc Ehat 
correct, Dr. Schaefer: | 

Ai elhat .sncomuect2 

Q. Could we flip it back one more sheet. 

MADAM CHAIR: Mr. Freidin, remind me 
again about the Cox source? 

MR. oP REIDUNssOht, Jehe Cox —= as you note 
from the excerpts here, Appendix 4, it's a document 
prepared by Ministry of Natural Resources of 114 pages 
that Mr. Hogg is -- or I am holding up for you right 
now, which in fact has information on the number and 
the measurement of Ontario lakes. 

MADAM CHAIR: Is that an exhibit? 

MR. FREIDIN: No. This information is 
Appendix No. 4, was Mr. Neville Ward's -- he took From 
Cox only those lakes which were in the area of the 
undertaking. 

MADAM CHAIR: Right, and what exhibit 
number did Appendix 4 get? 


MR. FREIDIN: Appendix 4 was -—= I'll give 
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the exhibit number, it was part 6s the -- whatever 
exhibit volume -- 

MS. SEABORN: It starts at page 538 of 
the Panel 7 witness statement. 

MRP PeEREIDIN:| | Right. “So 4 tsi MNRYs Panel 
No. 7 witness statement, Volume II, and Appendix 4 that 
VourVvergoteeismpages 538 tg.542. I just don't have the 
exhibit number, I'm sorry. 

MADAM CHAIR: Thank you. 

MR. FREIDIN: Q. Now, the next sheet 
that I have up there, again, can you confirm for me 
that what that document shows, it takes the same lake 
size ranges, it takes the average surface area as shown 
on Exhibit 1267A, and it ascribes an average cost per 
lake. Now, let's just stop epevels 

The average cost per lake that I -- is 
that calculated in a linear fashion based on your 
evidence of a thousand dollars per 10-hectare lake? 

DR. SCHIEFER: A. Yes, it appears to me 
that you've divided the thousand dollars by 10 to come 
up with a $100 per hectare cost as the basis for 
extrapolation. 

Q. And the mathematics on this table is 
CoOnvects 


A. They appear to be, yes. 
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©. All right. Those numbers, showsto 


B95 50 


me 


that if there is a linear progression in terms of the 


cost of collecting information that you referred to 
page 18 of the witnesses statement based on your 
evidence of a thousand dollars per 10-hectare lake, 
for each 10-hectare lake or a 10-hectare lake. 

A. eRYgnee 

O. ‘that the total cost orrdoind, cr 
obtaining that information, based on your estimated 
cost, for all of the lakes in the area of the 
undertaking in the size ranges indicated, would be 
$435-million. 

Could you comment on the validity of 


calculation? 


on 


OG 


the 


A. The calculation carried out in that 


manner - at least my quick mathematics - does resul 


CMeT) 


that total cost. The factor I would like to Point out 


is that the criteria we are evaluating are shoreline 


features and so really it's more the circumference of 


the lake that is a factor than is the area of the lake, 


and generally the circumference of a lake increases 
only at a°30 per “cent -- roughlyeancu 35 per cent 
ratio with the area. As a lake increases in area, 
circumference does not increase in a linear manner. 


Jan OK ay « 
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A. So that we just did a quick exercise 
trying to look at it on a per unit basis as well, so 
that instead of $100 per hectare surface area you could 
prorate that cost estimate I gave to an equivalent of 
$l per linear metre of shoreline. So we are relating 
the cost for the 10-hectare lake to the i roGhPSrence 
of the shoreline. 

Q. Sure. 

A. It's an extrapolation, however, if 
you Cartya-toatiealculationychrough=- 

Me CESS 

A. --it would result in approximately 
ones thirds ofathat. coste 

QO? waWhi ch® tsme.ie 

A. Which is approximately 150-million. 

On Bosyou wantato write 150-mill@von on 
there with a different coloured pen. 150-million. Why 
doneusvoumpus down there, based on -- 

MR. CRAIG: A. Circumference. 

Ohe Circumference. Dr. Schiefer, we 
heard evidence that -- would you agree that the Fish 
Habitat Guidelines require reserves or recommend 
reserves around waterbodies other than just lakes? 

Ate That isiicor rect: 


Q. And so if we did a calculation about 
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streams, that number would increase? 

A. That would apply to lakes, although I 
would like to modify it somewhat further, if I could. 

QO .e0Sure:. 

A. Since you are working on my estimate 
of the, costs thate table inedmdes all lakes from a one 
hectare size up. The guidelines, as I understand them, 
apply only to lakes of 10-hectares and larger, with the 
exception of headwater lakes. 

So in fact that first category, the 1 to 
9.9 hectare size, the cost to do that category of lake 
would be substantially less. 

QO. Sure. SovitowebGist’ removedent 
completely we'd go from 150 down to -- 

A.soWell,cit@would be a third of that, 
SO. 

Om) AsthirdsctM@thattsSAdierights 

A. We would save $10-million. 

Qe aOkaye Ilemajust@erying: tower the 
Order of magnitude. 

A. I understand, I understand. 

Q. And I'm glad that you're qualifying 
this. But if we are going to do streams, the numbers 
would go back up? 


Avpiney icenreainny would: 
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MR. FREIDIN: What do we want to call 
this? We will make it Exhibit 1267B, but Estimated 
Ges eee St 

DRegoCHLEEER tel 201.8). 

MR. FREIDIN: Yes. Estimated cost for 
additional shoreline information? 

DR. SCHUERER: 9EOr-— 

MR. FREIDIN: Additional shoreline -- 

DR. SCHIEFER: For shoreline surveys. 

MR. FREIDIN: For shoreline surveys, 
Okay. 

MR. CASSIDY: Why not lake surveys? 

ME PE REUDIN se NO,enG, tts enol ay lake 
survey, I don't want to confuse you with that. Can we 
just say shoreline information? 

MRaw CASSIDY s. oure. 

MADAM CHAIR: And this was for the 
purpose of deciding whether to implement guidelines? 

DR. EEDY: Buffer zone calculations. 
=x LB LTeaNO wel 267 beeMand-drawnmdiagram depicting 

Shoreline information. 

MR. FREIDIN: Q. And my last question 
for you as a panel, and I want a yes or no answer —-- 

Meee CASSIDY: Well —— 


MRO GEREIDIN: Well, wall iriaght, subject. to 
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Ghat. 

Q. Assuming that the Ministry or 
somebody was going to in fact carry out al iethae 
activity at that cost, would Beak like the contract? 

MR. CASSIDY: Don't answer that. 

MR. FREIDIN: Okay.) "Yousdonm c nayverco 
answer. 

MR. SCHIEFPER: Well, I'd like to provide 
a partial answer because this is the kind of problem 
that we are normally addressing for our clients. There 
is a magnitude of an undertaking and there is a need 
to, in a cost-effective way, address that requirement. 

I don't dispute the number of lakes, 
their average size, their circumference and area and 
adding streams for an area the size of the undertaking 
is a substantial amount of work. The order of 
magnitude I wouldn't argue with; however, I mean, there 
are ways of focusing that work. 

If you have 10 10-hectares lakes that has 
the headwaters in one particular watershed, the nature 
in which you address that would not necessarily be 10 
times the effort you would put into one. You may do it 
on-a representative lake basis assuming primary 
features are similar, you would use aerial photography, 


in fact focus that type of work into where critical 
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habitats or more important habitats or representative 
habitats were. 

So there are ways of focusing and dealing 
with. subsets of representative habitats to reduce the 
effort, but I certainly agree the effort is a very 
large one. 

MR. FREIDIN: Thank you. Those are my 
questions, Madam Chair. 

MADAM* CHATReethank™you, Mra“ Freidin, 

How long are you going to be, Ms. 
Seaborn? 

MS. SEABORN: I think just a few minutes, 
Madam Chair. 

MADAM CHAIR: Mr. Cassidy, is it more 
convenient for you to have a break between your 
re-examination and Ms. Seaborn's... 

MR.« CASSIDY:s) No, We'd be,--,unless Ms, 
Seaborn shocks me with something I haven't heard us 
date, I'm prepared to go immediately following her. 

MS. SEABORN: I always like to try and 
shock Mr. Cassidy, but I am prepared to go. 

MADAM CHAIR: Why don't we do the 
cross-examination of Ms. Seaborn, take a short break, 
and do Mr. Cassidy. 


MR. CASSIDY: I can advise I'll be less 
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thanslalfloanshnour. 
MADAM CHAIR: Okay. 


MS. SEABORN: Madam Chair, I would like 


-to-begin by filing a-number of Ministry of the 


Environment interrogatories. For the record, these are 
questions asked in relation to Panel 9A and they are 
Ouestions 1,62) 4,05) 7 en panda sor 

MR. SUTTERFIELD: (handed) 

MADAM CHAIR: Mr. Sutterfield -- excuse 
me, Mr. Sutterfield, could we have one more copy, 
please. 

MR. SUTTERRTIEEDes Soury. (handed) 

MADAM CHAIR: Thank you. siThatmwau be 
Exhibit SNOee 26 ee 

MS. SEABORN: Thank you. 

—--EXHIBIT NO. 1268:~.MOEs i ntertogatoryeNosemiymc, 4, 
Sy 7; By and 9 re@OriA/OLMAY Pane! 
9A. 

CROSS-EXAMINATION BY MS. SEABORN: 

Oey eDEamochiclen, Gif etacouudijustmecollow 
up for a moment on the questions in relation to the 
cost. Can you confirm for me that the cost figures 
that we were discussing would relate only to-the 
gathering of additional terrestrial data in relation to 


shorelines? 


DR. SCHIEPER:; A. The majority of it 
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-would be terrestrial, but there would be some 


requirement to identify critical habitats; for 
instance, spawning habitats. 

OC NatLewasie et NVe-—. Ie OOne tachi nks that 
was my question though. When Mr. Lindgren first 
brought this topic up I believe he asked you what would 
be the cost to gather the additional data that you 
referred to in your evidence statement, and Mr. Freidin 
then has gone ahead and extrapolated those figures as 
Set Out in che exhibits on. the:flipechart. 

And what I'm asking for you to confirm 
for me, that in those figures and in that extrapolation 
there's no consideration of the aquatic inventory data 
that may also have to be gathered in any event? 

A. That's correct, Ms. Seaborn. 

Oeeaokdady, etudnkesyou. ANd" so Chat in 
terms of the question that the Board asked during Mr. 
Freidin's cross-examination about the cost of 
implementing the Fish Habitat Guidelines, would you 
agree with me that that was not the intent of that 
exercise, to show the cost of implementing those 
guidelines; the intent was to show the cost of 
gathering additional data? 

De Le Ss . 


Of. thank vou. JsNow, .you,alsousaid in 
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your witness statement, Dr. Schiefer, that the 
scientific community does not have sufficient 
understanding of ecosystem functions to define a 
universal decision tree that would cover all possible 
scenaricseand site conditions. Do you recall that 
evidence? 

Ree lesa oe 

Q. And assuming that we had all the 
information in relation to terrestrial data that you 
have referred to in your witness statement, and we have 
a particular waterbody in mind, how would you actually 
prescribe a specific width or a buffer zone after you 
had that information; could you give me a number? 

A. A number for the width? 

Of7 eS. 

AY "Well, 2 rhinkgmostuor wonac 
information we would want to put into basically a 
Simulation model to determine what the probability or 
the likelihood of a particular effect occurring based 
On a number of scenarios, for instance, a particular 
rainfall event in the case of erosion. 

Q- And, in your opinion, do we currently 
have those models available for use in Ontario? 

A. Not that I'm aware of, to the degree 


where we could fully integrate all of that type of 
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information, but the model we are currently using, for 
instance, habitat suitability effects models for 
various fish species, now accommodate a significant 
amount of that type of information. 

Q. Okay. And would you agree then that 
on an operational basis then, that even if we had the 
Funds and the time to go out and ectledt alow ot 
additional data, there isn't, as you've said in your 
evidence, this universal decision tree available right 
now where we can plug that data into a model and be 
able then to prescribe a new set of buffers that we 
could use across the area of the undertaking? 

A. No, not to fully integrate all of 
that type of information; however, for instance, the 
value in knowing -- well, let's use one example. 

Soil erodability, if instead of just 
using a criteria, slope, one also used just the other 
PaclLOm Ofescollecrodabi lity mtamignt. significantly 
affect the decision you would make in terms of the 
appropriateness of a buffer zone width. 

Q. But in terms of the appropriateness 
of a width, if you don't have a model to plug that 
information into, how could you come up with any 
different width than what we already have set out in 


the guidelines as they currently exist? 
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: A.- This may sound unusual, but I guess I 
have to go back to some of the cross-examination that 


Mr. Hanna was involved in. He pointed out some 


relatively simple graphic relationships, I guess it was 


a simple monograph. 

And models need -- I mean, models range 
from being very simple sort of two-factor relationships 
to being very complex, multi-factored mathematical 
formulae. It may well be that a simple - just carrying 
this example through - a simple relationship between 
Slope and soil erodability, that very simple model, 
that very simple two-factor relationship would provide 
you with criteria for an appropriate buffer zone width. 

As you add criteria you would increase 
the sophistication, of) thatiwparticulammode! seo eche 
point where the information would continue to be 
better, but it may never be perfect. 

O.im Oka y,. 

MADAM CHAIR: Dr. Schiefer, in the 
guidelines now with respect to the size of the slope 
versus the sizes of the buffer, we have in essence a 
verysimple relationship,2 Imeamiyou colild'calitthat a 
model if you wanted in terms of having only two 
factors. 


DR. SCHIEFER: Absolutely, Madam Chair, 
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it is a model. 

DR bOY wee chink; you know, as one 
progresses the next step up might be to get involved in 
something like the universal soil/rocks equation which 
includes not only the slope but also includes things 
PukemcChneémtextubewot tthersoil .eivou know Sere “Gets? a 
Precte moreycomplex, it*s a’ little more cos tly ‘to 
determine, but it also gives a little more accurate 
information. 

So you have to look at whether the 
accuracy is that much greater and significant to what 
decision you're making as to the cost of gathering 
information. 

MADAM CHAIR: Do you become more 
comfortable -- Dr. Schiefer, with the more factors you 
put into a model, do you think that replaces in any way 
the decision not to be overconservative in applying a 
model? Does that replace the need to do a visit, does 
that give you more confidence that you're not over 
uSing a buffer? 

DRey sCHIEMER: G9 Weldsod “think? that as you 
apply relevant criteria, I mean one can also go to the 
extreme and be trying to collect everything, but as you 
collect relevant information the decisions you make 


based on the use of that information is inherently 
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better. 

In this case I guess I have to qualify 
better. In this case better may mean prescribing a 
buffer that adequately protects the aquatic environment 
without constraining -- unnecessarily constraining 
other resource juises~ "it goes backitromtinercongepl or 
being conservative. 

There is nothing inherently wrong-with 
being conservative in terms of protecting aquatic 
resources, unless the degree to which you are 
conservative, because you're using a very simple factor 
determination in defining why you need that wide a 
buffer zone, unless the associated disbenefit costs, in 
this case the timber resource, is very large. 

MADAM CHAIR: But you're not saying at 
the same time that the more complicated and 
multi-factorial model might be -- you don't have any 
more confidence necessarily in a model like that to 
have the guidelines implemented in a flexible way; it 
could work to -- it could work in a very opposite 
sense, people would feel that a very complicated model 
would give you a more accurate picture of whether or 
not a buffer were needed in any particular situation. 

DR .@SCHTEFERSIO Iti mays clear lyees sre —— for 


instance, in monitoring the application of buffer zone 
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decisions which are made strictly on the slope 
Criteria, if the monitoring program found that in some 
Circumstances that buffer didn't work because soils in 
that particular location were excessively erodible, 
that in fact the buffer zone determined strictly on 
Slope was inadequate there should have Eon a 
eonsaderationgsfor the, factathat this soil,,you know, 
has the ability to slump with very little additional 
moisture, in fact the buffer zone prescription should 
have been larger. 

The more information you have of the 
criteria for just slope being inadequate to accurately 
edduessathe concern formprotecting aquatie resources, 
the more tendency there will be to in fact not have 
confidence in them, and whether that leads to the need 
for more and more specific site application to avoid 
Circumstances where they are inadequate, I guess I 
eanks comment on, pute. 

MADAM CHAIR: Well, this issue that we 
are talking about has been before the Board since Panel 
JeOfethigsentinescase-sand, thatkhis, do you put 
confidence in the expert opinion and experience of 
people who work as foresters, who understand what's 
going on in the forest, or do you somehow replace that 


with models, whatever they may be, in terms of having 
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information that can be used in a more mechanical way, 
and it's not the just on the issue of buffers that we 
come across this situation. 

DR. oCHIEFPERS = Yes. 

MADAM CHAIR: In each of the areas we 
have looked at we've had to look very carefully at 
those two approaches. 

DR. SCHIEFER: Madam Chair, I would never 
be one to prescribe replacing expert judgment and 
Site-specific field application with models; however, I 
would like to think that we have the ability to use 
technologies that are being developed and proven to be 
very useful tools to improve our ability to make these 
Site-specific prescriptions. 

I would like to think that we have 
progressed from the point of a biologist or a forester 
doing the same thing today as he did in 1925. We have 
technologies, we have satellite imagery, we have GIS 
computer systems. I'm not suggesting they replace the 
need for that professional opinion, but they provide an 
extremely useful and powerful tool to that individual 
to make more appropriate decisions. 

Obviously there's a balance needed 
between the two. 


MADAM CHAIR: Ms. Seaborn. 
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MS. SEABORN: Q. Dr. Schieffer, you have 
not in your evidence though, on behalf of Beak 
Consultants and on behalf of the Industry, put forward 
another model in terms of how we deal with water 
quality and fish habitat concerns; have you? 

You referred back to Mr. Hanna's 
cross-examination, you have not come forward to the 
Board and explained in evidence what sort of model you 
would see being put into place in order to design 
buffers in a way that is different than what has been 
proposed to the Board to date? 

DR. SCHIEFER: A. We have not 
recommended a specific model, that's right. 

Q. And that wasn't part of your mandate, 
I take it? 

A. No, it was not. 

Q. And I would like you to have a look 
at the OFIA/OLMA terms and conditions. 

MS. SEABORN: Madam Chair, those should 
be in front of you. 

MADAM CHAIR: Which? 

MS. SEABORN: They have a buff cover. 
I'm not sure if they have an exhibit number yet. I 
believe we were going to wait and give them alla 


number at the outset of Panel 10. 
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Qe? And utieyouscould turnvto pagens7sof 
the .terms, andsconditions~. ":Dosvournhave ethatisinetront o& 
you, Dr. Schiefer? 

DR; SCHIEFFER: @g9A 48 No; £igedon iiaesorry. 
tM, attired dans 

Q. I think they were on my list for 
everyone. Would you just read that term and condition 
over. 

As» Term andj) condition 45: 

O.te Ves, i just swead that oversito syourselfs 

MADAM CHAIR: Mr. Cassidy, I assume 
you've memorized all the terms and conditions from that 
Submission. 

MR. CASSIDY: Do I have to answer that 
question? 

MS. SEABORN: I apologize. It appears it 
was,on; the list) for ithesBoardgputwnot on, the list ator 
my friend. 

MReg CASSIDY. aves peiwell at wasn! toon 
the list I was given and I don't have it and neither do 
my witnesses. Iuknow Iishowld@veally pull out my own 
terms and conditions, and the one day you don't have 
them —- 

DRen SCHLBFER: Githanke you. 


MS.0 SEABORN :36 Otm@a@ Now, Sr 2Schweter, this 
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term and condition is directly in relation to the 
Timber Management Guidelines and because not everyone 
has it I'll read it into the record quickly. 
"OMNR shall collect sufficient fisheries 
related information in order to apply the 
Timber Management Guidelines for the 
Protection of Fish Habitat as amended 
from time to time. The required 
information includes fish species 
present, critical fish habitats (e.g. 
Spawning areas) and the slope of 
shoreline areas. In the absence of 
sufficient information, reserves in which 
no timber management operations will be 
permitted shall be prescribed or 
selection harvest may be permitted 
provided it can be demonstrated that fish 
habitat would be protected." | 
Now, would you agree with me, Dr. 
Schieffer, that this term and condition is consistent 
with MNR's policy that implements the Fish Habitat 
Guidelines? 
DR eSCHIEFER+, ACT Avess 12 to.i'se 
OvewwAnd there's no qualification in the 


term and condition to the effect that, in some 
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instances, the guidelines may be too conservative or 
that a different approach in relation to headwater 
streams should be taken? 

AJGsinhat sacourects 

Q. And would you agree with me that it 
would be a reasonable term and condition for this Board 
to impose that the Fish Habitat Guidelines should be 
implemented as they are currently written and until we 
know the results of the effects/effectiveness 
monitoring program which has been proposed by MNR, and 
I might add supported by the Industry in their terms 
and conditions? 

A. I would agree. 

MS. SEABORN: Thank you. Those are all 
my questions. 

Thank you, Madam Chair. 

MADAM CHAIR: Thank you, Ms. Seaborn. 

We will take the afternoon break now, Mr. 
Cassidy, and be back in 20 minutes. 

MR. CASSIDY: Thank you. 
==-RECeGSSPCakenwavuesv0UP oum. 
==-On TeESumingeatesez0eaem: 
RE-DIRECT EXAMINATION BY MR. CASSIDY: 

O- O2-wanteco UEneceyExhni bit 7435 Mr. 


Craig;zand Iswant?totgo;mas GiduMrea Castrallime cos page 
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PReocethat exhibit: 

MR. CRAIG: A. Yes, I have that. 

Q. And the second full paragraph, the 
second to last sentence in that paragraph -- 

MADAM CHAIR: It was here and now it's 
gone, Mr. Cassidy. 

MR. CASSIDY: Does the panel have two 
copies by any chance? 

MReGCRAIG: se @/7487 

DR. EEDY: What's the title? 

MRS CASS DY as. btsnthe scuidaneevyior the 
Reregistration of Pesticide Products Containing 2,4-D 
as the Active Ingredient. 

MR. MARTEL: 748. 

MR. CASSIDY: Yes, page 18, and we are 
looking at the second full paragraph. 

Ore Mo. pCastyuuili, aandsalsonthis morning 
Mr. Freidin, asked about that paragraph and, in 
ParGgiculan, Mos .Gastrililusceferred you,to ithe: second to 
last sentence dealing -- where it states that: 

"Residues of 2,4-D per se were detected 

in water six months after treatment." 

Hegdidpnoterefers yvourto rrheimext ‘sentence 
which states that: 


"In all cases maximum 2,4-D 
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concentrations in water were reached 

within one day and dissipated rapidly 

thereafter." 

I am interested in the word 'dissipated', 
and I'm interested if you can tell me is there a 
relationship between that dissipation and that 
dissipation rate referred to and your dilution concept 
that you have been discussing in your evidence? 

MR. CRAIG: A. There would be a 
relationship, and particularly in flowing streams. The 
initial reduction in concentrations would primarily be 
due to dilution and I believe the glyphosate example 
that was used by Mr. Freidin is a good one and, in that 
regard, it demonstrated a 80 per cent reduction ina 
10-hour period which I think -- I believe is a rapid 
reduction and -- 

OuNtSorry. 

AO SOS sthinkvtthaveis=—s would be= within 
10 hours, and then within another 10 hours, I would 
expect a somewhat lower percentage of dissipation 
again, as the glyphosate example served to show as 
well, and I would think that that first one day 
dissipation would primarily be due to dilution and 
particularly in flowing streams. 


OsSSALlerignt Aware: voumables tor—eand 
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this is in respect to the pond size issue raised by Mr. 
Castrilli - are you able to enumerate for us the 


factors that would cause the dissipation or dilution of 


-pesticides in pond size or in ponds of various sizes? 


A. The rate of dispersion would be 
governed by factors like wind on the Surface in order 
ECg9ecneratetanystuULrbulence on¥the surface. Typically 
in small ponds there will be no current unless there 
was some sort of underwater stream or something like 
that, but the rate of mixing would be limited to 
Factors such as those, and -- 

Q. Is flushing time one of those 
factors? 

A. Flushing time would contribute to 
that, that would require the pond would have influent 
and an effluent current and then the time required for 
that total volume to flush would go to reducing the 
concentration in the pond. 

Q. What about a factor called 
bathymetry? 

A. The depth of the pond or the bottom 
profile of ‘the’ pond;,i'I*m not clear how that 
Spec woucal lyawould. contribute ito ert. It would*’=—— 
unless there were thermal currents that would circulate 


from bottom to top, that would contribute to it. 
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Ove Allerights?) Welty “MragMartelgasked 
you during the course of the cross-examinations if you 
could indicate how long it would normally take for a 
pesticide application on a lake surface to become 
diluted, and you mentioned dispersion as the mechanism 
for this effect. 

And I'm wondering if you can clarify that 
for me in terms of what are the contributing factors in 
dispersion that you would look at in terms of 
estimating the length of time it would take for the 
dilution? 

A. Well, factors would be all of those 
we have discussed; wind surface, disturbance, that 
would deal with turbulence, any thermal current that 
might develop during the day from the bottom to the top 
of the pond, and typically that -- the situation we are 
referring to here is a five gallon bucket of 
insecticide tipping into vaspondsol) abcuus-—-ewhat was 
it, half a hectare, .2 hectares surface area. And so 
that dispersion itself would be limited by all of those 
factors, and if there were runoff or streams leading 
into that, \thatiwould®contribtiremtomtenaw. 

But) Wethonkiener curticalmthungawemare 
referring to at that shat was that this would not be an 


instantaneous mixing process, this would be a very 
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slow -- this would be a Sonacnan slow process and 
there would be plenty of opportunity for many animals 
to avoid this high concentration area and to stay 
outside those perimeters. 

MADAMSCHATR 6 MrwiCraig, afea Compound or 
the substance were odourless and tasteless and were not 
suspended in some sort of an oil base, would the fish, 
for example, be likely to stay away from it? 

MR. CRAIG: They most likely would. They 
would -- they can respond to chemicals that have odours 
and taste, that is well-known, but they would primarily 
respond to it as an irritant particularly as they 
travelled up a concentration gradient, and this is well 
recognized in the field and particularly where there 
have been industrial spills. Fish will swim into that, 
the edge of that gradient, recognize the irritation, 
generally it's on their gills also they have sensory 
Organs, the nares of the nose and also the lateral line 
which is extremely sensitive to physical and chemical 
stimulae. They would sense that and they would turn 
around. 

So even if the substance was clear and 
colourless, chemicals of those concentrations would 
undoubtedly have a irritant characteristic and animals 


would typically respond by travelling down the gradient 
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into clean water. 
MReACASSIDY <3 (OTe elo aie may emoverornmco 


Exhibit 1233, Madam Chair, and I'm looking at page 7-12 


in that, exhibit.and- once you have found that page in 


that exhibit I would also ask you to have in front of 
yYoureMriasCraig,’ page elo lofGexhibue 604Cevhnieneire the 
ESSA document. 

MADAM ;CHATR: — What pageof 2337 eMr. 
Cassidy? 

MR (CASSIDY iePage 27-12%) “Madam Ghausr. 

MRe: CASSIDY: 420). ®tAnd# page #l9oleexhibit 
604C which sets out the buffer zones for aerial 
application of pesticides in Crown forests of Ontario. 

Dealing first with page 7-12 in Exhibit 
1233, and I'm looking in the first paragraph on that 
page, do you see the reference to the -- in the third 
Sentences, to: 

"Typical environmental effect 

concentrations were based on typical 

application rates at a distance of 20 

metres. from, the applicationsesitevto: the 

body of water." 

Dosyoursee) that! ,aiMra9 Cr aug? 

MR. CRAIG: A. It dow 


Q. Now, do you see on page 19 of Exhibit 
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604C the various buffer zones that are prescribed there 
on that table? 

By WES pledor 

Q. .And am I correct that the smallest 
buffer zone permitted in Ontario according to that 
table for aerial application of pesticides is 60 
metres? 

A euthaths, correct: 

Q. Am I, therefore, correct that the 
environmental effect concentrations discussed in Weeks 
Exhibit 1233 were based on a distance to water which 
was one third of what is permitted at the smallest 
level in Ontario? 

Ae ithate Sh.conrecte 

O; jNow;.dawant, to,move, tos you;efor a 
Minute, Dr. Schiefer. And Mr. Lindgren asked you 
several questions in cross-examination about your 
experience and knowledge of the effects of timber 
harvest practices in Ontario on aquatic ecosystems, and 
you indicated the breadth of your knowledge in respect 
of particular effects in other types of undertakings. 

Cansyvoueclaniftveftor me themprinciples 
that would be used in looking at those effects in those 
undertakings, and whether or not those principles are 


of the same or are not the same application to your 
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study of the effects of harvesting practices on those 
ecosystems? And I'm talking about the principles. 

DR. SCHIEFER: A. Yes. Well, what one 
would normally do is examine the environmental setting 
of the particular undertaking; in other words, describe 
the environmental features, the habitat features, the 
species that exist, their inter-relationships, 
basically key ecosystem components that might be 
affected by an undertaking. 

One then examines the aspects of that 
undertaking which might affect the pathways of effect 
which might occur, for instance, anything that might 
cause erosion, changes in water temperature, regulation 
of waterflows, that would cause an effect on the 
aquatic environment. That might relate to any number 
of types of activities on the land base; agureulturad, 
urban development, Hydro electric development. 

One then -- using knowledge of the 
habitat relationships of the species of concern, one 
would examine the potential for impact and make a 
decision on the degree of impact expected. 

I think’as’I pointed out to Mr. Lindgren 
one need not specifically study the effects of timber 
harvesting effects on fish to know that if the 


relationship of timber harvesting to various Baceernss 
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like influence on erosion, what that corresponding 

effect on a particular target species might be in 
summary. Anyone who examines and has a knowledge of 
habitat. requirements and relationships of primary > 
species in the area of the undertaking can generally 
assess what the impacts of any undertaking may be, if 

he knows the kinds of changes that undertaking will 

have on key aspects or key processes in the ecosystem. 

O2F hank* you." 1 would now Mike to turn 
to you, Dr. Eedy, and refer you to the 
cross-examination by Mr. Lindgren with respect to the 
issue of forest fragmentation. 

And I would like to ask you if you are 
aware of any consensus that exists within the 
scientific community as to exactly what forest 
fragmentation is? 

DREMEL DYcme Ae lacertainlyiookedtat this 
issue and in general most of the references and 
Material on that are not really pertinent to the area 
of the undertaking, they are more pertinent to areas 
such as the more heavily populated areas or 
agraculturalmareasyote thes States or of Europe: 

In general the fragmentation refers to a 
barrier, whether this barrier is a large area of 


unusable or difficult to cross habitat, or whether it's 
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something such as a fence or a four-lane highway or a 
canal or something like this. 

And my feeling is, and the reason I feel 
it isn't particularly pertinent to what we are studying 
in this particular case, 34S ‘thats. don tepervievemtnat 
the activities of the undertaking, although in some 
cases they may result in an unpreferred habitat, that 
they result in a habitat which is a barrier to the type 
of wildlife in Ontario being able to find a usable 
habitat. 

Q. Thank you. 

A. se tnat, —-— 

Q:. Yes, thank yours i have cone: further 
question for you, Dr. Eedy, on another matter raised by 
Mr. Lindgren and also raised by Mr. Freidin this 
morning in the context of population indexes. 

And you indicated in discussing with Mr. 
Lindgren that notwithstanding that a portion of the 
Species found in the area of the undertaking are not 
fully understood -- I believe your words were, our 
knowledge is not so constrained so as to interfere with 
our ability to make good management decisions. 

And my question COM VOUBLS a DO}VCU,wasea 
professional wildlife biologist, think it would be 


prudent to hold off making any management decisions or 
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taking proper management action in the absence of total 
scientific certainty? 

Biwmecencaintyedonet feelhithat. that 
would be prudent. I think as I've indicated several 
times, I don't think any competent scientist would ever 
say that one is satisfied that one has reached a point 
of a hundred per cent certainty in any matter because 
the scientific method is basically -- the principle is 
that one is never a hundred per cent sure and one is 
always trying to gain more knowledge to refine your 
hypothesis and to get closer to that assurance, and I 
think there is sort of a law of diminishing return, you 
have sort of an asincotic curve where you do really get 
to a point -wherejiti' sereally not costceffective to put 
aplot of eéLlLortmiuntostnying tofget cbetter, wut syou 
never do reach the point of knowing everything. 

I feel that the only way one is going to 
improve our knowledge and improve our naaceneran 
ability is to manage in the way we know best now and to 
continue investigating to continue monitoring the 
effects and to continue iteratively improving the 
management as one goes on. To stop and do nothing 
would get us nowhere. 

MR. CASSIDY: And those, Madam Chair, are 


my questions. 
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MADAM CHAIR: Thank you very much, Mr. 
Cassidy. 

You have vied with the Ministry of the 
Environment for fastest -- 

MR. CASSIDY: Most efficient. 

MADAM CHAIR: That's right, 
re-examination. 

MR.SCASSIDYs @Thank (you: 

MADAM CHAIR: Good. Thank you very much. 

MR. CASSIDY? Sihankvyou, Panels 

MADAM CHAIR: Thank you very much, Mr. 
Craig and Dr. Schieffer and Dr. Eedy, and we appreciate 
you coming before the Board with this evidence and good 
luck. I assume we won't see you again. 

Thank you very much. 

---(Panel withdraws) 

MR. CASSIDY: We are adjourned until 
Monday at 10:00 a.m., Madam Chair? 

MADAM CHAIR: Yes, ‘10:00 until 5:00 on 
Monday. 

MRi.’ ‘CASSIDY SSfALIr 1 ght ead Mee Cosman 
has indicated that they are ready to proceed with Panel 
10,at thatecime. 

MADAM CHAIR: Yes. And please express 


the Board's appreciation to the witnesses of Panel 10 
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who came to Toronto and then left again. 

MR. CASSIDY: Madam Chair, just one 
Pinole ate Will ysbuL jUStwonemfinal matter. I remain, 
and it may be just me, I remain somewhat confused by 
the schedule for the open houses, I'm sorry. 

MADAM CHAIR: If you're confused everyone 
is confused, Mr. Cassidy. 

MR. CASSIDY: I try my best to keep these 
things clear, but the schedule for the satellite 
hearings, am I correct that the schedule that was 
enumerated in your order remains in effect with the 
exception of Red Lake which has been postponed to an 
indeterminant time; is that correct? 

MADAM CHAIR: That's right. 

MR. CASSIDY wen leer otal Mankuny Our. 

MADAM CHAIR: Ms. Devaul, back 
permitting, will be in Toronto next week and I will 
have her send out a letter to the parties clarifying 
that nothing has changed except the Red Lake satellite 
hearing has been deferred to some unknown future date. 

MR. CASSIDY:) Thank you very much. 

MADAM CHAIR: Thank you. 

---Whereupon the hearing adjourned at 3:45 p.m., to be 
reconvened on Monday, June 25th, 1990, commencing 
ate Os OOF ar. mi. 
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